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OUR NEED OF SOME SCIENCE 
IN PLACE OF THE WORD “INTELLIGENCE” 


C. SPEARMAN 
I. CONTRIBUTIONS OF PROFESSOR DEARBORN 


Not long ago the present writer ventured to criticize a book by 
Professor Dearborn on ‘“‘ Intelligence Tests.”! He has now been good 
enough to respond;? and on one point at any rate I hasten to acknowl- 
edge a misunderstanding. I had complained that his book, whilst 
referring copiously to the small and controversial part of a work of 
mine,* had nevertheless taken no notice of the large and constructive 
part. In reply, he now states that his book, although published in 
1928 (June) consisted really of some old lecture notes written two years 
earlier; hence, he says, its contents did not refer at all to the said work 
of mine published in 1927 (March), but instead to another work written 
by me as far back as 1922.4 Although not without surprise at his 
manner of making books, I must admit that it has here rendered my 
criticism inapplicable; and so, with apologies, I withdraw it. 

However Professor Dearborn, after thus making his own defence, 
passes over to a counter-attack. I will quote his own words, in order 
to render justice, not only to his purport, but also to his style. He 
charges me with ‘‘a brazen, if belated, effort to steal some of Binet’s 
thunder,” and supports this charge by alleging that ‘‘Binet did 
have some ideas of his own, preciously like the common factor of 
Spearman.” 





1 Houghton, Mifflin and Co. 

? This Journal, October, 1930. 

§“*The Abilities of Man,’’ Macmillan, 1927. 

* “Nature of Intelligence and Principles of Cognition,’’ Macmillan, 1922. 
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To begin with, I should like to congratulate him on his choice of 
objective. Certain critics of our theory of Two Factors make a pretence 
of attacking it fundamentally when in truth they are only dealing with 
unimportant details; what is really essential in our theory they tacitly 
appropriate to themselves (mostly under new names). Not so 
Professor Dearborn. The point of attack chosen by him is both nove] 
and vital. He would appear to charge us with nothing less than 
plagiarism; the very hub on which our theory rolls, the general factor 
itself, this he accredits to our earliest antagonist, Binet. 

Despite this tribute to his honesty at any rate, in another respect 
Professor Dearborn, to speak frankly, is disappointing. Since he 
takes up a position of such grave moment, one might expect to find 
him entrenched behind a great mass of specific and cogent evidence. 
Actually, he brings forward no evidence whatever. Although my 
own representation of Binet’s work had from end to end been accom- 
panied by citations of that writer’s very words, Prof. Dearborn in 
his turn does not add a single new quotation; nor does he even indicate 
any fresh way of interpreting those cited by me. Instead of any such 
thing, he gives us simply his personal conclusions. Such a procedure 

may be well enough in the class room, or even in electioneering hustings. 
But on the arena of science, just as in the courts of justice, I submit 
that it is too high-handed. We require the actual facts on which the 
assertions claim to be founded, so that we may have an opportunity to 
examine such claim for ourselves. 


II. DiteEMMA OF BINET 


Attempting to make good this default on his part, let us first of 
all see what was the standpoint of Binet before the appearance of 
‘*¢General Intelligence,’ objectively determined and measured,”’! which 
was published by the present writer in April 1904, and already con- 
tained all the essentials of the theory of Two Factors. In particular, its 
main object—as shown in the very title—was to introduce a ‘‘ general 
intelligence” that admitted of measurement by tests. Before this 
publication, the standpoint of Binet seems to have been most char- 
acteristically expressed as follows: 


We propose the study of the ten following processes. Memory, the nature 
of mental images, imagination, attention, the faculty of understanding, suggesti- 
bility, the aesthetic sentiment, moral sentiment, muscular force, and force of will, 
motor ability, and coup d’oeil. These are, we believe, mental faculties that differ 





1 American Journal of Psychology, Vol. XV. 
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greatly from one individual to another, and are such that the knowledge of their 
state with an individual gives us a general idea of that individual. 


He then proceeds to supply us with several tests for each faculty. 
Memory is to be tested by geometric designs, phrases, music, and 
colours. Mental images, by the nature of the errors of reproduction. 
Imagination, by ink blots, composition of pictures, and combination 
of words into phrases. Attention, by regularity of reaction-times, 
and by success in counting two metronomes simultaneously. Com- 
prehensions, by definitions, by perception of resemblances and differ- 
ences of meaning, and by criticism of phrases.? Of any “general 
factor” he does not so far seem to have manifested any trace. Indeed, 
even the term ‘‘intelligence” does not appear to be mentioned. And 
to the best of my knowledge, he made no radical departure from this 


standpoint right up to our aforesaid publication of the theory of Two 
Factors in 1904. 


But he certainly did so two years after that date. For then he 
and Simon brought forward their world-famous ‘‘Metric Scale of 
Intelligence.’”” They wrote: 


Our aim is in no way to study, to analyse and disengage the aptitudes of those 
who are inferior in intelligence. That will be the object of a later work. Here, 
we will restrict ourselves to appreciating and measuring their intelligence in 
general; we will fix their intellectual level; and to give an idea of that level, we will 
compare it with that of normal children of the same age, or of analogous level.* 

But here, we must understand one another on the meaning of that word so 
vague and so comprehensive: “‘intelligence.’”’ Almost all the phenomena with 
which psychology is concerned are phenomena of intelligence; a sensation, a precep- 
tion, are intellectual manifestations as much as is a reasoning. Ought we then to 
introduce into our examination the measurement of sensation, as is done by 
psycho-physicists? Ought we to put into our tests the whole of psychology? 

A little reflection has shown us that that would be a great loss of time. There 
is within intelligence, so it seems to us, a fundamental organ, that whose lack or 
perversion is of the greatest importance for practical life. This is judgment, 
otherwise called good sense, practical sense, initiative, the faculty of adapting 


oneself. To judge well, to understand well, to reason well, these are the essential 
springs of intelligence.‘ 


These words, at first reading, were delightful enough. For between 
this measurable ‘‘intelligence in general” thus newly advocated by 





1 Année Psychol., Vol. II, published in 1896. The date on the volume is 1895; 
but this, it appears, always refers to the previous year (supposely the time that the 
actual research was effected). 

2 Ibidem. 

* Année Psychol., Vol. XI, published in 1906, see above: 

‘ Ibidem, 


eg 


REALE Bt SOMEONE EY ers es eRe 


Re we Be os 


eS es 


a ae er ee Se eet 


a er eee wre 


“= Sopa nee 


= = 
eo eS Bee 


a i a a ee 


oe 


See ir ee 


JPME S 0 eg 4 04 RS 


SES aR EP AREAS S tei cite etna Seni 


DOTEG pgs ieiieawae | Sy 
tailor 35 Sei sa yeast 
art Saas ~~. —s 





Si 


wala = yieel Verdun ta 














404 The Journal of Educational Psychology 


Binet and the measurable ‘general intelligence’? introduced two 
years earlier by myself, there seemed to be no difference. And as for 
his “fundamental organ within the intelligence,” this appeared to be 
only a special interpretation of our factor ‘‘g.’’ There are accordingly 
some grounds for concurring with Prof. Dearborn to the extent that 
by this time (1906) Binet did have the concept of a general factor in 
intelligence. 

But of any such likeness between his view and ours, Binet himself 
seems not to say a word. AsI pushed on with the perusal of his work, 
expecting every moment to come upon his expression of cordial agree- 
ment, I encountered indeed a review of our theory of Two Factors; but 
this only announced his disapproval of it, on the ground of it being 
“stuffed with mathematics’! 

The fact seems to be that, so far as theorizing is concerned, his 
adoption of our general factor was only half-hearted. He was torn 
in two opposite directions. On the one hand, he naturally endeavoured 
bring his utterances into harmony with his new metric scale. But 
on the other hand, he continually regressed back to the old faculty 
doctrine; for upon this had been built up, and now stood irrevocably 
founded, his whole general psychological outlook. Even in this very 
metric scale that we have been discussing, he flagrantly lapses into 
the facultism again; for he expressly assigns to each of his tests its 
own special faculty or faculties. Thus his test of cutting paper is said 
by him to be one of ‘‘voluntary attention, reasoning, and visual 
imagination.”” His discrimination between objects is called a test of 
‘ideation, the notion of difference, and to some extent the spirit of 
observation.”’ His repetition of digits is said to involve the faculties 
of ‘immediate memory and of voluntary attention.” His test of 
pictures—to which he subsequently attributed such dominant impor- 
tance—is here only taken as ‘“‘destined to seek whether there exist 
associations between images and their names.”’ In the second version 
of the metric scale published three years later, all such indications 
of special faculties to be measured by the respective tests was, indeed, 
abandoned. But very soon afterwards, they were re-introduced and 
more explicitly than ever. For now he goes so far as to write that: 


The mental faculties of each subject are independent and unequal . . . Our 
mental tests are always specific in their scope; each suits the analysis of a single 
faculty.} 





1 Les Idées modernes sur les Enfants, 1909. 
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In these words, the general factor or ‘“‘fundamental organ’’ would 
seem to have quite faded out of the picture. 

But whilst thus in theoretical discussion ever regressing back to 
his ingrained facultism in the actual practice of measuring the logic 
of facts drove him irresistibly more and more along the new path of 
Two Factors. Already in 1906, as mentioned, he had indicated his 
intention to measure the “level” of his “intelligence in general.”’ 
But how was such a feat possible? The word “general” means 
something common to all or nearly all of a class, as exemplified in 
the phrases a ‘‘general direction”’ or the ‘‘general government.” 
But with the faculties, he himself stated (as we have just seen) that 
no such common level exists. His sole resource was to take ‘‘general”’ 
not in the sense of common, but in that of middle or average. Such 
averaging, however, was just what we had advocated already in 1904. 


Brilliantly original, then, as was his procedure in detail, in essence it 
was following us. 


III. Lim1TaTIONS TO THE VALIDITY OF AVERAGING 


But was he here really entitled to follow us? The procedure of 
averaging, wide-spread and invaluable as it is in both physical and 
mental science, has nevertheless its limitations. It is only legitimate 
when certain postulates are fulfilled. One of these is the unequivo- 
cality of the domain at issue. You cannot, for instance, obtain the 
average height of an American without first settling who is to count 
as one. And then, having got the domain definitely settled, it is 
imperative to take the whole of this into the reckoning. Thus, you 
cannot claim to have got the monthly average of your expenditure 
during any year if you leave out of calculation, say, December. A 
third postulate is that your reckoning should present no overlaps; 
thus, it would not do to bring in December several times. Still more 
fundamental is the need of comparable units. You may indeed 
equally well derive your average expenditure by taking every day, 
or every week, or every month. But you would not be rational if 
you mixed up days, weeks, and months indiscriminately together. 

Now, on the theory of faculties, one at least of these postulates 
appears impossible to satisfy; namely, that of finding any common 
unit by which the different faculties can be brought into mutual 
connection. Thus, how shall a common unit be found to make 
memory comparable with judgment? We might take the whole of 
memory as one single unit whilst we divided up judgment into several 
kinds each constituting a unit of its own; or.else equally well we might 
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take judgment as being one and subdivide the memory. The one 
basis for averaging would favor some individuals, and the other basis 
others. Thus the score reached by averaging becomes arbitrary, 
therefore invalid. 

And the matter becomes much worse still, if we pass from the 
clear but untenable theory of faculties to the extremely vague theory 
of ‘‘intelligence”” commonly favored. For here, all four of the said 
postulates fail to be satisfied. To find any common unit remains 
as impossible as before. In addition, there seems no way of avoiding 
large omissions; for it would appear hopeless to attempt to include in 
the tests every sort and description of “intelligence.” Furthermore, 
there appear to be no means of arranging that none of the tests overlap 
each other; indeed, they often admittedly do so. And lastly, no 
agreement seems to be feasible as to how the domain of this ‘‘intelli- 
gence”’ should be delimited; for some authorities want to include one 
thing and others others. 

Nor would the preceding difficulties be in any degree escaped by 
shifting from the notion of average to that of a “totality.”” For the 
latter also would involve every one of the aforesaid postulates (even— 
as might perhaps not be expected—that of a common unit). Nor 
yet would any relief be brought by substituting, as many later writers 
have done, the notion of a “‘sample.” For this too would involve 
the same four postulates—with other troubles superposed.! To all 
this may be added that actually mental testers, far from having over- 
come these difficulties, have hitherto not so much as made any serious 
attempt at doing so. 

But what is sauce for the goose, it may be urged, is also sauce for 
the gander. If all this averaging is so irrational when employed by 
the facultists and the intelligentists, how can it pretend to be satis- 
factory in the hands of the two-factorists? The reply is that in the 
latter case all the preceding difficulties do surprisingly dissolve away. 
For in it, no claim is raised that the result of combining together 
different tests is to constitute any rational average, or central value, 
or totality, or sample.. The sole claim raised is that, in such a proce- 
dure, the specific factors tend to cancel out, leaving the general factor 
alone dominant. As was said originally: 


“The specific element'can to a great extent be readily eliminated by varying 
and combining the kinds of test,” whereby the general factor or “central func- 
tion” stands out in corresponding exactness.? 





1“The Abilities of Man,” Chap. V. 
2 American Journal Psychology, Vol. XV, April, 1904. 
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For this purpose of cancelling out, omissions or overlappings—unless 
they are highly systematic—do not greatly interfere. Nor does even 
the manner in which the units are constituted. And as for the domain 
from which the tests are to be derived, this in the theory of two factors 
is no longer equivocal. Its domain extends to just as many abilities 
as may be observed to satisfy the two-factor criterion. 


IV. PLEA FoR AN AWAKENING 


What is the upshot of all this? Not unnaturally perhaps, Prof. 
Dearborn comes to the conclusion that, in spite of all, the situation is 
well enough; that, even if the current procedure of measuring the 
“mental ages’”’ and the ‘‘IQ’s” is indeed equipped with a wrong 
theory, it nevertheless admittedly is right in practice, which is what 
alone really matters. 

Now, it is just against this attitude of quietism that I would here 
desire to make a lively protest. For in the first place, even the prac- 
tice current in testing is only right with very crude approximation. 
It only succeeds ever in yielding a definite measurement at all if and 
when the sub-tests entering into the whole team of them are sufficiently 
numerous and selected at random. Now some sort of randomness does 
derive from the mere fact that these subtests are gathered together 
from highways and byways without any system or plan. But this 
facile mix-up is insufficient to secure that perfect randomness—in 
the sense of freedom from all bias—which statisticians mean by the term 
and which is needed to produce the definite “‘g.””. In order to obtain 
such freedom from bias, the procedure should not be without all plan, 
but on the contrary planned with great care. Whereas the present 
test-makers, quiet light-heartedly allow themselves to be strongly 
biassed towards several objectives, such as ease of application, self- 
consistency, correlations with other things, and so forth. 

But there is a still worse objection to the current procedure. Even 
if this did happen to produce pure g (or any other definite measure), 
nevertheless when divorced from the theory out of which it sprang 
it would pay the penalty of forfeiting all significance; the mere average 
of sub-tests picked up and put together without rhyme or reason 
must needs present—at any rate until proof is given otherwise—the 
very acme of meaninglessness. And as for the customary dignify- 
ing of this gallimaufrey of tests by the title of ‘intelligence ’””—without 
so much as an attempt really to construct them in accordance with 
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any explicit principle—this device comes unpleasantly near to psycho- 
logical characteristics. 

Having regard to these two defects, then, those of indefiniteness 
and of meaninglessness, there is but small wonder that the current 
procedure from time to time commits, even in practice, blunders of 
great magnitude; so that there is only too good reason to suspect 
that many a child branded by test has thereby unjustly had his 
career wrecked. And this terrible fallibility of the tests is only 
rendered the more dangerous by the vast edifice of statistical data 
and calculations which are often ostentatiously piled upon them and 
which do but convert them into whited sepulchres. 

But by what manner of means, it may be asked, is all this evil 
going to be made any the better by bringing on the scene the theory 
of Two Factors? Are not these also repeatedly charged with being 
entities of an obscure, speculative, or hypothetical kind? To say 
this about the factors is totally to misapprehend them, as we will 
now endeavour to show. These two factors, g and s, do not in them- 
selves signify any entities whatever; they are nothing more than parts 
of actually observed measurements of ability. And these part-values 
have at least the virtue of perfect quantitative definiteness; that is to 
say they are, when taken rightly, “‘unique.”’ But to acquire scientific 
meaning, a further step is required; there must be proof supplied that 
these part-values, besides being definite quantitatively in themselves, 
also serve as measures of some qualitatively definite psychological 
functions. And this, too, we may claim, has actually been done. 
In particular, the g has been found to measure ‘‘noegenesis.”’! This 
term denotes the following three actually and precisely observable 
mental functions. The first is the knowing of our own experience: 
we not only feel, but know that we feel; we not only strive, but know 
that we strive; we not only know, but know that we know. The 
second of the mental functions consists in that, when any two or 
more items are perceived or thought of, we may cognize relation 
between them; for example, we may become aware that one thing is 
like another, or is evidence for another, or is the cause of it. An 
outstanding instance of this among tests is that of ‘synonyms and 
antonyms,”’ where two words are given and the testee has to decide 
whether they are very alike or very unlike. Thirdly and lastly, when 





1The “noe-” comes from the Greek vois, and indicates that processes of this 
form alone produce knowledge. The ‘‘-genesis” indicate that such processes 
alone generate new cognitive content. 
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we perceive or think of any item and also of any appropriate relation, 
we may evoke the idea of the item which stands to the given one in 
the given relation. A well know instance among tests is that of 
“opposites,” where the testee is given some word and is told to say 
what is the opposite to it. These second and third functions are 
usually characterised as ‘‘eductive.”’ 

Whilst thus urging that the noegenetic processes are conceived 
in a manner free from all indefiniteness, we may take the opportunity 
to defend them from the charge sometimes raised that they are only 
of a “logical” nature, not of a ‘‘psychological’”’ one. What is here 
meant by logical has been left by these critics regrettably obscure. 
But possibly the notion is that these kinds of process have little or 
no importance for understanding, anticipating, and controlling the 
course of mental life. In reply, we must claim just the contrary. 
These three processes follow in general a settled sequence, and in 
such fashion that each prepares the way for the following one. Thus, 
the awareness of one’s own experience supplies all the fundamental 
items of knowledge; next, between these items (possibly in some 
cases simultaneously with them) the relations are cognised; and finally 
the relations thus furnished are displaced to other. items and thus 
produce all correlative and novel items which are the mainstay of 
mental creation and invention, including that super-invention which 
is behavior.' To recognise this sequence of the three steps and to 
explore the conditions which facilitate each of them should constitute 
one of the main objectives of all functional psychology, including in 
particular its applications to education, medicine, and industry. 
And all this is called ‘“‘not psychological but logical’’! 

More subtle and therefore still more dangerous than any such 
direct charges against the noegenetic analysis is the not uncommon 
practice of tacitly ranking it with mere unevidenced assertions on the 
matter. For example, the view that mental tests involve noegenesis 
is put on the same footing with the assertion that they involve 
adaptibility or educability, and so forth. This is done regardless of 
the fact that the noegenetic view is based on the most elaborate and 
exhaustive measurements in all detail, whereas the other views have 
nothing behind them but unsupported statement. 

But even this establishment of g as being a measure of the ability 
called noegenesis is only the beginning, by no means the sum, of the 





1For a full but simple account of such displacement of relations, reference 
must be made to the present writer’s ‘“‘Creative Imagination,”’ Appleton, 1930. 
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definite and scientifically significant contributions of the theory of 
Two Factors. In support of this claim, appeal may be made to the 
second part of ‘‘The Abilities of Man” quoted on the first page of this 
paper. For this whole part is.packed, not with anything obscure or 
speculative, but with fundamental facts actually observed by a multi- 
tude of indefatigable workers during the past quarter of a century. 
And to all this light which the Two Factors have shed upon the work- 
ing of the mind must be added that which they have thrown upon 
the current tests of the socalled general intelligence. For the g appears 
to constitute just that which is common to different tests or sets of 
tests, and thus to furnish the sole stable element in intelligence-test- 
ing. To this stable element, the tests at present in use supply only 
crude approximations; what they contain over and above this g varies 
in an incalculable and therefore unscientific manner from one such test 
to another. 

There is yet another objection commonly raised to the theory 
of two factors. Here, the claim is advanced that this mode of analys- 
ing the scores made in a test is only permissive, not obligatory; other 
manners of analysis are proposed—or more often vaguely suggested as 
possible—to take its place. Against this attitude we must plead that, 
on the contrary, there are places for any number of different analyses; 
any two different ones may quite well be both of them true and even both 
of them valuable, or both of them the reverse. Each has to stand or 
fall independently; its fate must be settled solely by the amount of 
scientific information which it produces. For example, the definitely 
observed fact that g measures noegenesis remains quite unaffected 
by what any other factors arising from any different analysis may or 
may not happen to measure. If any factors other than g and s do 
also happen to render useful services, then these services can only 
supplement one another, and thus enhance each other’s values. 

All in all, then, the plea is here raised that the current procedure 
of testing ‘“‘intelligence’’ needs to be aroused from its self-complacent 
slumber. The present'real basis of it is only a practice that has been 
borrowed from another theory. And this practice fails to be satisfac- 
tory because, when the practice was borrowed, the theory itself was 
left behind. By so doing, a sacrifice was made of precision; of mean- 
ingfulness; and above all, of an immense amount of observed funda- 
fental facts. This disastrous situation has been largely masked, but 
at the same time really aggravated, by usurping the pretentious and 
wellnigh fraudulent title of “‘intelligence.”’ 
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AN EXPERIMENTAL STUDY OF THE INFLUENCE OF 
MOTION PICTURE FILMS ON BEHAVIOR! 


FRANK N. FREEMAN 


University of Chicago 
AND 


CAROLYN HOEFER 


Elizabeth McCormick Memorial Fund 


The purpose of this study was to determine whether motion picture 
films add to the effectiveness of instruction which is designed to incite 
children to perform specific acts. The problem is one phase of the 
more general problem of the comparative effect of motion pictures and 
of other influences in guiding or modifying conduct. In this particular 
instance the instruction, of which the motion pictures are a part, was 
designed to influence conduct largely through giving clear-cut informa- 
tion and pointing out the applications of this information to conduct. 
The motion pictures which were used should have been chiefly of 
an informational nature to harmonize with the character of the general 
unit of instruction. Suitable informational films could not be obtained, 
however, and the films which were used were cast in story form. 
They were designed to appeal to the emotions as well as to the 
intellect. 

The instruction dealt with the care of the teeth. This subject was 
chosen because it was believed that any change in the children’s 
behavior as a result of instruction could be more objectively measured 
in this field than in any other which was open to investigation. The 
Elizabeth McCormick Memorial Fund, moreover, was in a position 
to provide systematic curriculum material on this subject and to make 
contacts with officials of the Health Department of Chicago and of the 


Public Schools as a result of the co-operative study of other problems in 
health education. 





1 This study was made possible by a grant from the Committee for the Study 
of the Social Values of Motion Pictures of the Payne Fund. Grateful acknowledg- 
ment is also made to Dr. George Wandel of the American Dental Association and 
Dr. Lon Morrey of the Health Department of Chicago for the loan of the films and 
for assistance in the preparation of dental lessons, to the Chicago Department of 


Health and the Superintendent of Schools for the assistance given in the dental 
examinations. 
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The experiment was made in two public schools of Chicago. Two 
fifth and two sixth grades in one school were taught with the aid of the 
films, while two fifth and two sixth grades in another school in g 
comparable neighborhood were taught without the films. In order 
that the instruction might be comparable, except for the films, it was 
all given by the same person, Miss Mildred Dawson. Miss Dawson 
also served as general assistant in the experiment. She is a very well- 
trained and competent teacher and supervisor. 

The instruction was given in thirteen periods, from May 8 to May 
22 inclusive. The following is the outline of topics: 


Lesson 1.—Know your teeth. 

Shape and function of teeth. 
Lesson 2.—Structure of a tooth. 
Lesson 3.— Diet for teeth. 
Lesson 4.—Diet for teeth. 
Lesson 5.—Deciduous teeth. 
Lesson 6.—Permanent teeth. 
Lesson 7.—Six-year molars. 
Lesson 8.—Film or story. 
Lesson 9.—Malocclusion and mastication. 
Lesson 10.—Causes of decay 
Lesson 11.—Prevention of decay, and review. 
Lesson 12.—Care of the teeth, and review. 
Lesson 13 —Film or writing slogans. 


Charts and diagrams were used in the instruction of both groups 
to supplement oral instruction. The time occupied by showing the 
film to the experimental group was employed in reading a story and in 
conducting an exercise in writing slogans in the control group. 

The two films which were shown to the experimental group are 
entitled Tommy Tucker’s Tooth and Clara Cleans Her Teeth. The 
first tells the story of a boy who was refused a job for which he applied 
because of his unsightly teeth, but who later had his teeth looked 
after and was then accepted. The second tells of a girl who enters a 
new school where the children have been trained to care for their 
teeth, and who is ostracized because of the poor condition of her teeth 
and her indifference to it. She, too, reforms and becomes socially 
acceptable to her schoolmates. Some information is given in the 
films, but it is subordinate to the stories. 

The effectiveness of the instruction in the experimental and control 
groups was measured in four ways, namely: 
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1. An information test, given at the beginning and the end of the period of 
instruction ; 

2. A questionnaire in which the children reported on the care of their teeth 
at home and the food which they ate; 

3. The material brought in by the children, consisting of clippings of various 
sorts, original material written by the children, booklets read, literature taken 
home, and score cards which the children filled out; 

4. Condition of the teeth as determined by a dental examination given at the 
beginning and at the end of the experiment. 


ReEsutts. THE INFORMATION TEST 


The information test was given at the beginning and the end of the 
experiment to both groups. It consists of thirty-six multiple-choice 
questions. The questions relate to the structure and the development 
of the teeth, the causes of defective teeth, and the care of the teeth. 
Through difficulty in tabulation, four of the questions were omitted, 
leaving thirty-two. The information test is not a direct measure of 
behavior. Since the purpose of much of the instruction, however, 
was to give information, it is important to know whether the films had 
any influence directly or indirectly upon the amount of information 
which the children obtained. A comparison of the gains in information 
in the two groups is, therefore, presented. 

The differences in the average ability of the children in the individ- 
ual grades of the two schools was so great that it was thought neces- 
sary to make matched groups based on scores on the intelligence tests 
and the initial scores on the information test. The matched groups 
were formed, not by matching individuals, but by selecting individuals 
from the two groups so that there would be an approximately equal 
number in each class of the distribution. This form of matching gives 
not only equal average scores, but also an approximately equal number 
at the various levels of ability. 

Table I gives the data on the results of the information test from 
the equalized groups. It will be observed that the average intelligence 
quotient and the average initial score of the two groups are practically 
identical. 

It is apparent that both the boys and girls of the control group made 
somewhat higher average scores on the information test than did the 
children of the experimental group, but the difference is hardly statisti- 
cally significant. We are safe in saying, however, that the films had no 
appreciable influence on the acquisition of information. This is, 
perhaps, not surprising, since the films were not designed primarily to 
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give information. They were designed rather to make the children 
interested in caring for their teeth. All we can say, then, is that these 
films, designed to awaken interest in the care of the teeth, did not stim- 
ulate the children who saw them to acquire more information than the 
children who did not see them. Interest in acquiring information 
about the teeth is evidently somewhat independent of interest in the 
care of the teeth, assuming that the films have stimulated interest in 
the care of the teeth. It is, of course, possible that they did not stimu- 
late such interest. The inference that the two types of interest are 
independent, therefore, is not conclusive. It is contingent upon an 


TABLE I.—TxHE ScorREs OF THE EQUALIZED EXPERIMENTAL AND ConTROL Groups 
ON THE INFORMATION TEST AT THE BEGINNING AND THE END OF THE 


























EXPERIMENT 
Aver- Aver- Aver- 
Equalized groups! No.| age | SD | age | SD age | SD 
IQ Test I Test II 
Experimental school. 
DU clu sdednteiaksbeuwkeees 55 |100.98|15.247| 14.91/3.561) 27.73)5.992 
aad a uite ny seals ue Sa 53 |101.32)11.474 15. 40/4 003 28 . 62/4. 180 
Be NE MID. 0. cc ccccccccenn 108 |101.15)13.517| 15.15)3.793) 28.17,5.193 
Control school. 
CAN iki ia in eb oe 6 owe 6 50 |100.78'16.364; 14.90'3.689 2964/5. 768 
aa in long ds wa aa 49 |101.37/11.642) 15.41/3.523) 29.06.4.895 
Boys and girls................ 99 |101.07\14.235 15. 153.622 29 .35/5.370 








1 Equalized on basis of sex, intelligence rating and initial score on information 
test. 


assumption for which we have as yet no evidence. We shall have to 
hold the conclusion in abeyance, therefore, until we have examined the 
evidence concerning the effect of the films in stimulating interest in the 
care of the teeth. 

In order to discover whether the film was of special aid in giving 
particular items of information, the individual questions of the infor- 
mation test, which bore upon the activities involved in the care of 
the teeth, were tabulated separately. In only two questions does the 
experimental group give any clear evidence of being superior to the 
control group in the gains on the individual questions. The correct 
answer to the first of these questions is: The motion of the brush should 
be up and down; and to the second: To keep the teeth in good condition 
we should eat some food that requires much chewing. The method of 
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using the toothbrush was shown in both films, and the use of food which 
requires chewing was shown in the film, Tommy Tuckers’ Tooth. The 
superiority of the film group in these two questions, therefore, is 
plausibly explained by the fact that the items of information or of 
activity to which they refer are specifically emphasized in the film. 


THE RESULTS OF THE QUESTIONNAIRE 


At the end of the experiment, the children of both groups were given 
a score card to fill out. On this score card they were asked to report 
whether or not (1) they possessed a tooth-brush, (2) they brushed their 
teeth daily, (3) they used a dentifrice, (4) they ate vegetables daily, 
(5) they ate fruit daily, and (6) they drank milk daily. 

The results of the questionnaire are tabulated in Table II. The 
table shows the percentage of children of each group who answer the 


TaBLE II.—TuHE RESPONSES TO THE QUESTIONNAIRE ON THE CARE OF THE TEETH 
AND ON EatinG GIVEN aT THE END OF THE EXPERIMENT 























| Home care Food 

| . Vege- ‘ . 
Possession Teeth — Satine Fruit | Milk 

| of tooth- | brushed dentifrice od eaten drunk 

| No. brush daily daily daily | daily 

} 

No. Per No. Per No. Por No, Per No. | Per No. Per 
cent cent cent cent | cent cent 





i 
Experimental school.! | 









































| | 
thseniveéss 92) 92'100.00} 90197.83' 88'95.65| 85/92.39| 88/95.65| 91) 98.91 
Ee 100! 99) 99.00! 98'98.00) 95)/95.00! 94/94.00! 91/91.00) 95) 95.00 
Boys and girls..... 192) 191) 99.48) 188/97.92) 183'95.31| 179|93.23) 179/93.23) 186, 96.88 
Control school. ? 
er 89) 86, 96.63) 66'74.16) 83/93.26; 81:91.01; 87:97.75| 89,100.00 
RRS ee 81; 80) 98.77| 7288.89) 77|95.06| 74/91. 36) 78/96. 30; 77) 95.06 
Boys and girls..... 4 170 — 97.65 ws ws .18) 160\/94.12 ee ‘ " — 166) 97.65 








1 Records of ten boys and six girls incomplete due to absence. 
? Records of eight boys and four girls incomplete due to absence. 


various questions in the affirmative. It is obvious that, if the children’s 


testimony is to be relied upon, a large percentage of both groups per- 
form faithfully the act which they were taught to perform in the 


instruction. Whether or not they would have given an equally good 


account of themselves at the beginning of the experiment we do not 
know. On account of the high scores in both groups and the uncer- 
tainty concerning the accuracy of the children’s replies, small differ- 





iat lly Spal won ee 


416 The Journal of Educational Psychology 


ie 
Ht 
4 
+ a 
4 


my 
of 
5 
A 4 
x 
ger 
# 
| 
oh 
, 
oe 
a 


ences between the two groups are of no significance. The only item on 
which the difference may be significant is that concerning the daily 
brushing of teeth. Ninety-eight per cent of the children of the experi- 
mental group reported that they brushed their teeth daily whereas 
only eighty-one per cent of the control group made a similar report. 
Since the films emphasize the daily brushing of teeth very strongly, 
this difference may be significant. The films also emphasize the 

other items, however, and it is not altogether clear why there should 
| be so much more difference in this item than in the others. So far as 
it goes, the data suggest that when a particular action is strongly 
emphasized in a film the emphasis may be effective. However, it is 
not at all clear why the control group should have fallen so much lower 
in brushing their teeth daily than in using dentifrice, or in eating the 
various kinds of food which were advised. Taken altogether, then, the 
results of the questionnaire do not indicate much one way or the other 
concerning the relative influence of the motion picture and of oral 
instruction. 
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MEASURES OF INTEREST 





As measures of interest a record was kept of certain specific 
voluntary activities on the part of the children. This record included, 
first, a record of al! the clippings or original articles, pictures, poems, 
stories, etc., which were contributed by the children; second, the 
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" number of booklets which were read by the children of their own 
i accord, the amount of literature which was taken home and the 
: number of score cards concerning their reading which they voluntarily 
ae Bie kept. The booklets, literature, and score cards were placed on the 
Flip desk where the children could get them and they were told that they 
ta th were free to use them if they wished to do so. 
ae A summary tabulation of the contributions and voluntary acts is 
Hit found in Table III. A comparison of the integral numbers in the table 
| | ; is qualified somewhat by the difference in the total number of pupils 
id ab in the two groups. The number represented in the experimental 
| ae group is 208 and in the control group 182. Some of the differences, 
| however, are of such magnitude that this qualification is of minor 
tait importance. 
4a)! It will be seen that the pupils of the experimental group brought 
isk | in a much larger number of articles and pictures and contributed a 
if k larger number of original articles, cartoons, and pictures. The pupils 
i i } of the control group brought in a somewhat larger number of poems 
a) 
4] 
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and drew a somewhat larger number of posters. The differences, 
however, are not so large as those in favor of the experimental group. 
Taken as a whole, it is clear that the pupils of the experimental group 


TasLeE III.—A Recorp or Certain Votuntary ACTiviTies CARRIED ON, UsEp 
AS A MEASURE OF INTEREST 

















Experimental school} Control school 
| (102 boys, 106 | (97 boys, 85 girls, 
girls, 208 total) 182 total) 
No. No. 
Contributions. | 
Clippings. | 
ES 9 on'g oo abu aura ana | 53 7 
ET ne 3 5 
iia. oak d6eaeews aah wares 7 1 
EE tinnne ta Nain dnanaek beens 1 3 
Model..... | 0 1 
Pamphlet. .... | 2 0 
RENE oe rere 2s eee | 410 72 
Ls on oct vevaxecedace ves 2 | 29 
Poster 0 4 
RS iia nod bike ganda ob 2 1 
IN is scat Senet years dade 480 | 123 
Average per child..................) 2.31 | 0.68 
Original. | | 
as isis 6 ah ba heye Saks | 16 | 3 
os nia as et eke dota teleren | 25 4 
a eg ee | 1 4 
CS nn tes x ask Kis na KS RMN | 40 9 
TE cee ae te 10 4 
Poster. | 0 14 
aa wdc. kdb ee AOR ake cee 7 1 
Se ee eee ee 99 39 
Average per child..................| 0.48 0.21 
ee | 579 | 162 
Average per child....................| 2.78 0.89 
Average booklets read................) 0.69 | 0.66 
Average pieces of literature taken home. | 0.74 | 0.82 
Average score cards filled out......... | 0.46 0.35 





contributed a much larger number of articles and of original materials 
,of various sorts as reckoned in terms of the average number of contribu- 
tions per child. In the number of booklets read, the literature taken 
home, and the score cards filled out, however, there is no significant 
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difference between the two groups. The balance is slightly in favor 
of the experimental group and the influence of the film appears to be 
somewhat significant. It is probably significant that the item in 
which the experimental group is most superior is in the number of 
pictures which were contributed. The sight of the motion picture 
apparently suggested to the children that they find similar pictures 
and bring them to the class. The results do not suggest a great differ- 
ence in general interest or motivation between the two groups. 


CHANGE IN THE CONDITION OF THE TEETH 


It was thought that a change in the condition of the teeth might 
be a more objective measure of the care which was exercised by the 
children or their parents and might, therefore, be the most objective 
measure of the effectiveness of instruction. The two types of changes 
which seem to be most significant are the change in the number of 
carious teeth and the change in the number of teeth which have 
received dental care. The reports of the dental examinations at the 
beginning and the end of the period of instruction were therefore 
examined to obtain a comparative measure of these two types of 
changes in the experimental and the control groups. 

It is necessary to confine the comparison to the permanent teeth. 
There is a difference in practice among dentists in the treatment of 
deciduous teeth—some fill them, others do not. 

Again, some deciduous teeth disappear between the first and second 
examination and the number of carious teeth would, therefore, be 
decreased without any effort on the part of the child or his parents. 

The first permanent molars, sometimes referred to as six-year 
molars, were selected for examination because these are the permanent 
teeth which have been in the mouth the longest time. They, therefore, 
give the greatest opportunity for decay and for the exercise of dental 
care. 

In interpreting the condition of the teeth or the change in the condi- 
tion of the teeth it is necessary to take careful account of age. The 
eruption of these molars themselves is highly correlated with age 
and the eruption of the neighboring teeth, which have an influence 
upon decay, is also correlated with age. For this reason it was neces- 
sary to equalize the groups in accordance with the distribution of 
ages, in the same manner as was done for intelligence and initial score 
in the tabulation of the results of the information test. Since the 
teeth of girls erupt earlier on the average than those of boys, it is 
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necessary also to keep the results from the two sexes separate in the 
tabulation. 

The first tabulation of a change in the condition of the teeth 
is given in Table IV. This table shows the increase or decrease in 
the number of carious teeth from the first to the second examination. 
The groups have been equalized with respect to chronological age, 
but obviously they have not been equalized with respect to the condi- 
tion of the teeth at the first examination. In the experimental group 
there were 253 carious molars at the first examination whereas in the 
control group there were 318. This may indicate greater suscep- 


TaBLeE I[V.—CHANGE IN THE NuMBER or Carious First PERMANENT MOLARS 
FROM THE FIRST TO THE SECOND EXAMINATION AFTER THE GROUPS HAVE 
BEEN EQUALIZED FOR AGE 























: eal Second 
First examination | ane 
| examination 
Average 
No. CA No. | Average| No. | Average 
_ months : ; 
carious per carious per 
| molars | child | molars | child 
a : aaa 
Experimental school. 
dis ca sau wen | 86 | 138.37 122 1.42 137 1.59 
ere 81 135.64 121 1.49 126 1.56 
Boys and girls......... | 167 | 137.04 243 1.46 263 1.57 
Control school. 
Ate be adws eee es 86 | 137.70 168 1.95 167 1.94 
ee scoescces | 81 | 135.56 150 1.85 133 1.64 
Boys and girls......... | 167 | 136.68 | 318 | 1.90 300 | 1.80 














tibility of the children of the control group to caries or it may 
indicate that these children have had less care. The average number 
of carious molars per child increased in the experimental group 
and decreased in the control group. At first sight this may 
appear to indicate that the instruction was more efficient in the control 
group than in the experimental group. Account must be taken, 
however, of the difference in the condition of the teeth of the two 
groups at the beginning of the experiment. It is at least possible 
that the greater increase in the carious teeth of the children in the 


experimental school is due to the fact that there was greater oppor- 
tunity for increase. 
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In order to furnish a check on this possibility, the groups were 
equalized not only with respect to chronological age, but also with 
respect to the condition of the first permanent molars at the first 
examination. In other words, the children were selected in the two 
groups so as to provide an equal number of carious molars at first 
examination. The comparison is shown in Table V. The difference 


TaBLE V.—CHANGE IN THE NUMBER OF Carious First PERMANENT Mo ars 
FROM THE FIRST TO THE SECOND EXAMINATION AFTER THE GROUPS HAVE 
BEEN EQUALIZED FOR INITIAL CONDITION OF THESE MOLARS 

















First examination | Second examination 
N Average | No. of first | No. | No. of first | No. 
oO. Cc A t , t ‘ 
permanent | carious; permanent | carious 
molars per molars per 
carious child carious | child 
Experimental school. 
aig oes wee etl 47 | 139.02 92 1.96 79 1.68 
ig dase aes BA 45 | 133.20 95 2.11 86 1.91 
Boys and girls....... 92 | 136.17 187 2.03 165! 1.79 
Control school. 
Is wwc'gain sinsieared 47 | 138.94 91 1.94 85 | 1.81 
es hain waa Oe 45 ; 133.82 95 sie 86 1.91 
Boys and girls....... 92 | 136.43 186 2.02 171? | 1.87 

















1 Twenty-two molars carious at first examination and in ‘‘perfect condition” 


at second examination. 
2 Fifteen molars carious at first examination and in “‘perfect condition’’ at 


second examination. 


in the two groups is now reversed. The number of carious teeth per 
child decreases in both groups and slightly more for the experimental 
than for the control group. Apparently the unfavorable showing 
of the experimental group in comparison to the control in the earlier 
table was due to a difference in the initial condition of the teeth. 
The difference in favor of the experimental group in the equalized 
groups is hardly great enough to have statistical significance, particu- 
larly as it is all due to a difference in the case of the boys. It may be 
that we should expect no difference. Even the best, of care could 
probably affect but little change in the period of the experiment and 
the difference due to a difference in the effectiveness of the instruction 
in the two groups might be so minute as to be imperceptible when 
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measured by the rather slow process of dental decay. Substantial 
equality of the two groups in this respect, therefore, is perhaps just 


what should be expected. 
A more delicate measure of the effect of instruction is the amount 


of dental care which was given the teeth which needed such care. This 
was measured by recording the number of teeth which were in perfect 
condition at the beginning of the experiment and became carious during 
the experiment. These teeth evidently presented new problems in 
dental care. To determine how effectively these problems were met, 
a record was further kept of the number of such teeth which were filled 


TaBLE VII.—SumMary OF NuMBER OF First PERMANENT Mo.Lars BECOMING 
CARIOUS DURING THE EXPERIMENTAL PERIOD WHICH WERE GIVEN DENTAL 














CARE 
Summary of first Second examination 
permanent molars 
Ex- Received 
; Carious Filled dental 
Not carious tracted on 
first = 
examination | 
No. Per No. Per No. Per No. Per 
cent cent cent cent 
| 
Experimental school. | 
LG scciasianen as 95 i. 3 133i 3 13.1 5 | 19.2 
ESE eee 80 15 | 18.8} 6 | 7.5| 3 | 3.8! 91 37.5 
Boys and girls... .. 175 36 | 20.6| 9 | 5.1} 5 | 2.9 14] 28.0 
Control school. 
is led bik dtd aoe 73 21 | 28.8 213.71 213.7) 4 | 16.0 
ae 63 17 | 27.0; 5 | 7.9} 0 | 0.0 5 | 22.7 
Boys and girls..... 136 38 | 27.9 7 | 5.1! 211.5] 9] 19.2 
































or extracted during the period of the experiment. This record is 
tabulated for each of the four six-year molars separately. This 
tabulation is presented in Table VI. The individuals are selected from 
the groups which were equalized by age and approximately by average 
IQ. It may be read.as follows: Among the eighty-six boys who made 
up the equalized group in the experimental group there were twenty- 
seven perfect teeth on the first examination. On the second examina- 
tion it was found that there were six carious teeth, one filled and one 
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extracted. In other words, eight teeth had become carious and of 
these two had received dental care. Twenty-five per cent of the teeth 
which had become carious, therefore, had received dental care. The 
significant figures, therefore, are the percentages under the column, 
Received Dental Care. 

The main facts of Table VI are summarized in Table VII. It 
appears, for example, that among the boys of the experimental group 
there were ninety-five six-year molars which were not carious at the 
first examination. Of these, twenty-six became carious, and twenty- 
one of these twenty-six remained carious at the second examination. 
Three had been filled and two had been extracted. Of the teeth which 
had become carious, therefore, 19.2 per cent had received dental care. 
Among the boys in the control group, twenty-five teeth had become 
carious, and of these, four had received dental care, or 16 per cent. 
In the case of the girls of the experimental group, 37.5 per cent of the 
teeth which became carious received dental care and of the girls in 
the control group 22.7 per cent of the teeth which had become carious 
received dental care. The per cent for boys and girls together in the * 
case of the experimental group is 28 and the control group 19.2. 
While the numbers are small, the evidence points in the direction of the 
conclusion that the children of the experimental group received better 
dental care than did those of the control group. In neither group, 
however, can the instruction be regarded as having been very effective, 


since fewer than 30 per cent of the teeth which required dental care 
received it. 


SUMMARY 


The experiment was carried on in two fifth and two sixth grades of 
two public schools. Group 1 which saw the films was in one school and 
Group 2 which did not see the films was in the second school. The 
purpose was to measure the effect of seeing the motion pictures on the 
children’s behavior. 

The procedure consisted in giving the same instruction for thirteen 
school days to the parallel groups. The teaching was done by a 
trained assistant. The subject-matter included instruction on the 
structure and development of the teeth, on diet, and the care of the 
teeth. The same detailed outline was followed with both groups. 
With Group 1 oral instruction was supplemented by pictures, diagrams, 
and models, and also by two motion picture films entitled, Tommy 
Tucker’s Tooth and Clara Cleans Her Teeth. With Group 2 the 
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motion picture film was not used. The number of children in Group 1 


was 208 and in Group 2, 182. 
The results of the instruction were measured by: 





1. An information test. 
2. A questionnaire in which the children reported on the care of their teeth 


at home and the food which they ate. 
3. Material brought in by the children. 
4. Condition of the teeth as determined by dental examination. 


1. Information Test.—The groups were first equalized on the basis 
of intelligence test scores. Group 1 advanced from a score of 17.03 
points to 29.47 points while Group 2 advanced from 14.85 points to 
29.69 points. Group 1 thus advanced 12.44 points and Group 2, 
14.84 points or 2.4 points more. The film group thus gained less on the 
information test than the control group. 

2. Questionnaire-—The children of both groups reported almost 
universal use of the toothbrush and eating of vegetables, fruit, and 
milk. Fewer children of Group 2 reported using the toothbrush daily 
(eighty-one per cent as compared with ninety-eight per cent). The 
difference seems hardly significant. 

3. Material Brought In and Read.—Group 2 read about the same 
number of booklets and took home more literature, but Group | 
brought in many more clippings and contributed more original articles, 
cartoons, and pictures. This comparison is somewhat in favor of the 
film group. 

4. Results of Dental Examination.—Since age is a factor in the 
development and decay of the teeth, the groups were equalized by 
ages. After such equalization the comparison was made of the 
average number of carious six-year-old molars of the two groups on 
examinations made before and after instruction. In Group 1 the 
average number per child increased from 1.46 to 1.57 and in Group 2 
the average number decreased from 1.90 to 1.80. The difference may 
have been due to a.difference in the number of carious teeth on the 
first examination. The groups were then equalized on the basis of 
the condition of their six-year-old molars on the first examination. 
In Group 1 after equalization the average number per child of carious 
six-year-old molars decreased from 2.03 to 1.79, and in Group 2 the 
average number decreased from 2.02 to 1.87. This shows a slight 
advantage for the film group. 

A comparison was then made of the molars which were in perfect 
condition on the first examination. A smaller number of perfect 
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molars became carious in the case of Group 1 than in the case of Group 
2, (20.6 per cent against 27.9 per cent). A larger number of these 
teeth received dental care in Group 1 than in Group 2, (28.0 per cent 
against 19.2 percent). This comparison is slightly in favor of Group 1. 

The children who did not see the film apparently gained more 
information from the instruction than those that did. The children 
who saw the film, however, appear to have been stimulated to some- 
what greater activity in bringing in supplementary material. After 
careful analysis has been made of the data, the group which saw the 
film appears to have improved somewhat more in the condition of 
their teeth than the pupils who did not see the film. The difference, 
however, is not conclusive. A slightly larger percentage of the group 
which saw the film received dental care, but fewer than 70 per cent 
of the defects of either group were corrected. Further experimenta- 
tion would be desirable with somewhat more carefully controlled 
conditions and with films which may be more effective than those 
which were used in the experiment. 
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INTELLIGENCE, MOTIVATION, AND ACHIEVEMENT 
AUSTIN H. TURNEY 


University of Kansas 


Leading authorities in the field of psychology and of educational 
psychology recognize the existence of fundamental motivating mecha- 
nisms. Thus Gates writes of certain ‘‘cravings” and “‘urges’’! and 
Woodworth of “dependable motives.”? These fundamental motives 
are factors in school achievement to a greater or lesser degree, depend- 
ing in part upon the method of teaching being used. Thus we have 
many writers accepting the project method as psychologically sound 
because it enlists certain of these dependable motives.* The literature 
of method is full of discussions concerning ‘“‘motivation”’ or “motivating 
the pupil.”’ 

The beginning student in educational psychology sometimes fails to 
appreciate the direct and practical connection between fundamental 
motives and actual schoolroom work. It has been our experience that 
the importance of motivating mechanisms is made more clear if the 
treatment of this topic is linked up with the discrepancy between 
intelligence and achievement. This approach not only emphasizes 
the importance of the réle of motivation, but also recognizes the fact 
that one great educational problem is that of determining the extent 
to which motivating mechanisms affect achievement, and of determin- 
ing the possibility of affecting these mechanisms through teaching 
technique and choice of content. 

A number of investigators have submitted data indicating that 
the discrepancy between intelligence test results and achievement usu- 
ally found in schoolroom situations is not necessarily the result of 
faulty measures either of intelligence or of achievement. On the con- 
trary, this discrepancy is the natural result of other factors, chief 
among which are certain traits or types of behavior which for want of 





1Gates, A. I.: “Psychology for Students of Education.”” The Macmillan 
Company, 1930, Chap. VI. 
2 Woodworth, R. S.: ‘‘Psychology.”” Henry Holt and Co., 1929, Chap. VI. 
* Jordan, A. M.:‘Educational'Psychology.” Henry Holt and Co., 1929, p. 113. 
Kilpatrick, W. H.: ‘‘Foundations of Method.”” The Macmillan Company, 
1926. 
Douglass, H. R.: ‘‘ Modern Methods of High School Teaching.” Houghton 
Mifflin, 1926, Chap. XI. 
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better terms we may call “industry,” “persistence,” ‘ambition,” 
“school attitude,’’ and “dependability. ’’! 

This paper will present data suggesting that the behavior of 
pupils characterized by such terms as “industry,” “perseverance,” 
“dependability,” and ‘‘ambition,” as judged by teachersis probably an 
index of conditions of motivation, and indicating also the importance 
of the factors of motivation in school achievement. The data were 
secured in a study carried out in the University of Minnesota High 
School. Every student in each of the four classes in the High School 
was rated by each of his teachers twice during the school year on each of 
nine traits. The reliability of the judgments, as found by correlating 
first and second judgments made about sixty days apart, was, on the 
average, .80. 

Intercorrelations were calculated for the following variables: 

1. Numerical value of all marks earned by each student during his entire 
residence in the high school 
Chronological age 
1Q derived from five or more tests 
Mental age 
Industry 
Perseverance 


Dependability 
Ambition 


ON AAP wh 


For the Junior and Senior classes partial correlations of the first 
order were calculated holding constant in turn CA, MA, IQ, and marks. 

Table I presents zero order correlations concerning the Junior 
class. Attention is especially called to the following groups of coeffi- 
cients showing the correlations between certain variables: 
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SS air ob mins ateee’ 67. MA and industry............006. .33 
i .61 MA and perseverance............ 35 
Marks and industry............. .80 MA and dependability............ .37 
Marks and perseverance.......... .80 MA and ambition................ .40 
Marks and dependability......... .82 Industry and perseverance........ .96 
Marks and ambition............. .84 Industry and dependability....... .96 
nn. SETECTTTT Eee .37 Industry and ambition........... .93 
IQ and perseverance............. .48 Perseverance and dependability.... .95 
IQ and dependability............ .40 Perseverance and ambition........ .91 
BQ and ambition. .......cccccece .44 Dependability and ambition....... .93 





1See Turney, ‘A. 'H.: “Factors Other than Intelligence That Affect Success 
in the High School as Indicated by Teachers’ Marks.” Minneapolis, Minn., 
University of Minnesota Press, 1930, pp. 31ff. for a review of these studies. 


? The original data involve six other variables omitted as not pertinent to this 
analysis. 
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TaBLE I.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED 
(N = 65 Juniors, University of Minnesota High School, 1926-1927) 
1 2 3 4 5 6 7 8 
In- | Per- | De- : 
Marks} CA IQ | MA | dus- | sever-| pend- song 
try | ance ability _ 
CD ss occ c chs cele od ons —.314| .608| .569| .798| .798| .822| .842 
NE Se: ieee — .493| — .419| — . 201) — .307| — . 118) — .358 
i EERIE ERE SRE Sei .952| .365) .481) .397) .444 
Ed Ek AEE Oe ok CB ed wd aee 326, .352) .368) .398 
5. Industry..........|......|....-. ee: Ry epics .964| .956| 928 
6. Perseverance...... foaoee Goo rey errr errr ert. 950; .913 
7. Dependability..... Pepe Sere Ean pebensta Wci na osbedeseueecet . 934 
8. Ambition......... | 























Table II presents similar data concerning the Senior class in which 
attention is invited to the following correlations: 


























Moran end MA................:; .67 MA and industry................ 35 
I ns 6 a0 0 6.5 9 6 0-0 wrble .69 MA and perseverance............ 31 
Marks and industry............. .66 MA and dependability............ .41 
Marks and perseverance.......... .638 MAand ambition................ .39 
Marks and dependability......... .72 Industry and perseverance........ .96 
Marks and ambition............. .68 Industry and dependability...... . 90 
IQ and industry................. .383 Industry and ambition............ .78 
IQ and perseverance............. .32 Perseverance and dependability.... .91 
IQ and dependability............ .41 Perseverance and ambition........ .83 
IQ and ambition................ .40 Dependability and ambition....... .82 

TaBLE I].—INTERCORRELATIONS BETWEEN VARIABLES INDICATED 

(N = 48 Seniors, University of Minnesota High School, 1926-1927) 

1 . 2 2 4 5 6 7 8 
| In- | Per- | De- 
Marks) CA | IQ | MA | dus- |sever-| pend-| A™- 
try | ance |ability| bition 
cE SOS BERET —.315| .691| .671) 661) .630| .717| .675 
7 AAS eg rons ee SeeieRE — .736| — .712)| — .255) — .202| — . 265) — .390 
EIS SPE, ATES ANE Reeds .986| .330) .315) .407| .399 
RRR RSepans: Geiboibin Molla. SAS BEL aie .348, .305) .405| .389 
ESTEE OY f etn ta Sa aeaee NRT eae ie .956| .895) .780 
NTIS NESEY Sere. Cneee SE ete Pematm) Sica. -911) 834 
8. Dependability.....|...... Diath g MEMS 6 ee eae Sta i ea 815 
f epee 
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For our purposes we may summarize the two tables as showing a 
correlation between marks and IQ slightly higher than the average 
coefficient of correlation between measures of intelligence and measures 
of achievement reported in the literature. Between marks and the 
traits of “industry,” “‘perseverance,” “dependability” and “ambition, ”’ 
the correlations are as high and, more often than not, higher than the 
correlation between IQ and marks or that between MA and marks 
The correlation between IQ and each of these four traits and between. 
MA and each of these four traits is relatively low, but the correlation 
between each pair of these four traits is high. 


TaBLE III.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH CA 
CONSTANT 
(N = 65 Juniors, University of Minnesota High School, 1926-1927) 





1 2 3 4 5 6 7 
In- | Per- | De- 
Marks| IQ | MA | dus- | sever-| pend- Am- 
try | ance |ability bition 




















es oa. sc oes wa oe .... | -546 | .606 | .789 | .776 | .831 | .823 
a Oe tees | eee | 942 1 .311 | .898 | .392 | .330 
a a a ya aa seve Levee! 2 ocee § ee. ae aeee oee 
RM icc vcctnccecdeoasl save Evens | cane | once | Saat 
5. Perseverance............. So eee een eee ceere EO 
6. Dependability............ PES REM, SAN oe See aS 
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The relatively low correlation between each of the traits and 
either IQ or MA suggests that neither are these ‘‘intellectual”’ traits 
nor are the judgments the effect of halo. Halo effect of marks upon 
judgments of the traits can scarcely be present since each of the judges 
furnished only one-twelfth of the Junior marks and only one-sixteenth 
of the Senior marks. 

In Tables III and IV are the partial coefficients of correlation 
between the variables with CA constant. Of the correlations espe- 
cially pointed out above the greatest change is in the case of that 
between IQ and marks which is somewhat reduced. In the main, the 
correlations between IQ and marks, IQ and the four traits, marks and 


the four traits, and between the traits themselves are not greatly 
affected when CA is held constant. 





1 Turney, A. H.: Op. cit., Table I. 
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Tables V and VI present the partial coefficients of correlations 


between each of the variables with IQ constant. 


It is to be noted that 


the correlations between marks and each of the four traits, “industry,” 


TaBLE IV.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH CA 








CONSTANT 
(N = 48 Seniors, University of Minnesota High School, 1926-1927) 
1 2 3 4 5 6 7 
In- | Per- | De- 
Marks} IQ | MA | dus- | sever-| pend- Am- 
try | ance | ability bition 
A civennk owkeweceuth .721 | .670 | .635 | .610 | .695 | .633 
WEES cusckha ab beds eee .977 | .219 | .252 | .3827 | .181 
EEE er eee .635 | .610 | .695 | .633 
i a ee .956 | .889 | .766 
5. Perseverance............. .909 | .837 
6. Dependability............ . 803 
ee 


























“perseverance,” “dependability” and “ambition,” and also those 
between the traits themselves are but slightly changed. 


TaBLE V.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH IQ 
CoNSTANT 
(N = 65 Juniors, University of Minnesota High School, 1926-1927) 
































1 2 3 4 5 6 7 
In- | Per- | De- 
Marks} CA | MA | dus- |sever-| pend-| A™m- 

try | ance | ability! bition 
IN iia bata ies ac draw hares winks — .020;—.283) .783) .728) .800) 803 
eines chk eins ae a OY ey .184| .026)—.092) .098 —.176 
I dies tied aed bb Sweaty iba belk & veeabcaseuk — .072| — .387| — .035) — .089 
EES SE AE Re SY See Sameer ae” .964; .950) .937 
5. Perseverance........ Sy Ae See Meee OE, AP a .944, .888 
6. Dependability....... Pree: ee. ee Ae AEE See ree 921 
Me I ca oc adhe cade | 








The results of holding constant MA are shown in Tables VII and 


VIII. 


the four traits themselves are but slightly changed. 


The correlations between marks and the traits, and between 
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When marks are held constant, as shown in Tables IX and X, the 
correlations between the four traits, “industry,” “perseverance,” 


TaBLE VI.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED wiITH IQ 
CONSTANT 
(N = 48 Seniors, University of Minnesota High School, 1926-1927) 








1 2 3 4 5 6 7 
In- | Per- | De- 
Marks| CA | MA | dus- | sever-| pend- Am- 

try | ance |ability| bition 
SL cpipdenencbee Ch euereu ten . 398) — .098 634 .601; .661; .602 
UII, a6 6 ddas vee pas saneeuea's .147;—.019| .047| .057|—.156 
Why ied keke ee UR REELL  tddeloesses .173| — .045) .031)—.031 
i ciivihsh ds saeeduiedeaaue | \Sceeks kéxeclaetueks .953| .884) .749 
EE ee Ee Cee Pere Syme Mer ere .906) .816 
IG Se Sere Ae Seer Suen .757 
Seis crshavescewns 





























“dependability” and ‘“‘ambition,’”’ and both MA and IQ become very 
The correlations between the traits them- 


low and usually negative. 


selves are still high. 


TaBLE VII.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH MA 
CONSTANT 
(N = 65 Juniors, University of Minnesota High School, 1926-1927) 






































1 2 3 4 5 6 7 
In- | Per- | De- 
Marks| CA | IQ | dus- | sever-| pend- Am- 
try | ance |ability| bition 
BPO pa Spares —.097} .257| .790) .777| .803) 818 
er Sean Sr — .333) — .075|—.188, .043)—.229 
is pond chee khudonlamb shows onvle sede .187| .500| .203) .227 
tie eas fh a hakine Misiee chhebnbab cele sees 956} .953) .922 
ES: Se A Te Se sae .943) .901 
SR  S Sa ae .925 
a cin'michk ce acme 
The foregoing data indicate that the four traits, ‘industry,’ “per- 


severance, ” “dependability” and “ambition” are more closely related to 
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achievement than is either IQ or MA, and that they are not closely 
related to either IQ or MA, but that they are so closely related to each 


TaBLeE VIII.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH MA 
CONSTANT 
(N = 48 Seniors, University of Minnesota High School, 1926-1927) 





























1 2 3 4 5 6 7 
In- | Per- | De- 
Marks| CA | IQ | dus- |sever-| pend-| Am- 

try | ance | ability bition 
esas hg 5 a's bang Gee og .523) .286) .614| .602| .657) .605 
iS As ae Pee — .343)—.011; .022; .036|—.174 
ES! SR ieee Bakes 098; .104) .062| 115 
4. Industry....... Tae wembie pales BC roy Pree: .964) .883) .751 
5. Perseverance.............|...... | ore ee .908} .821 
IN, soccer sccceeteeeeh wae aie pian ated . 786 
PIs v.06 cis nn'¥enenes | | 





other as to show marked overlapping.' 
found for all of these data we can only conclude that the teachers were 
in fact actually judging accurately the behavior of their students in a 


In view of the high reliability 


TABLE 1X.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH MARKS 











ConsTANT 
(N = 65 Juniors, University of Minnesota High School, 1926-1927) 
1 2 3 4 5 6 7 
In- | Per- | De- 
CA | IQ | MA | dus- |sever-| pend- Am- 
try | ance | ability bition 
iwidbnssh dee cebak een kaed — .401)—.307| .088)/—.098) .257) —.182 
Prey pe: Sree Seana .931| — .252| — .008) — 227) — 158 
ES a a ree” pane Anime? . 260} — . 207) — .213) — . 181 
ETT Seer SO Ree Reeee Mere e .908, .877) .784 
SCLC: ETE MEO SEE Cpereer: Mean: 860; .739 
6. Dependability...... FETS ee Sere Pieper |Meiar cre SRSEenr Apne en 778 
SP ee ar ace cl 


























specific schoolroom situation where these traits represent the extent to 
which the students! were motivated to conform to classroom require- 





1 Garrett, H. E.: ‘Statistics in Psychology and Education.” Longmans, Green 
& Co. 1926, p. 291. 
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ments and to achieve in classroom activities. Hence these judgments 
represent largely the effects of motivation and they necessarily overlap 
as already shown. This overlapping of the traits and the lack of 
correlation between these traits and either IQ, MA, or CA point to the 
conclusion that the motivation existing in this situation was in reality 
the effect of ‘drive’ or “dependable motives” as affected by the 
situation. 

The significance and implication of these data are, we believe, 
rather great. They should serve to focus attention upon the real 
nature of the discrepancy between “‘intelligence’”’ and school achieve- 


TABLE X.—INTERCORRELATIONS BETWEEN VARIABLES INDICATED WITH Marks 
CONSTANT 
(N = 48 Seniors, University of Minnesota High School, 1926-1927) 





111|2i/saf]4{s5i]e6i|7 
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CA IQ | MA | dus- | sever-| pend- | Am- 
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ea a ineree |—.026|—.712| .066, — .007| — .059| — .255 
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ment. It seems clear that the two major factors in school achievement 
are intelligence on the one hand and ‘“‘motivation” on the other. But 
motivation is not to be regarded as the product entirely of the immedi- 
ate situation. The presence of fundamental driving mechanisms, the 
play of interests developed long before, and the varying effect of the 
immediate situation in the schoolroom are probably all a part of what 
we call ‘‘motivation.”’ 

Our data serve only to emphasize the presence and importance of 
factors of motivation. It would be desirable to know to what extent 
these factors are the result of specific environmental situations such as 
the classroom. To what extent can the ‘dependable’ motives be 
influenced by specific schoolroom situations such as the use of the 
project method or the socialized recitation? In other words to what 
extent can the industry and ambition of pupils be changed through 
educational influences? The variability in responsiveness to specific 
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stimulating situations in the classroom may be as much a biologically 
fixed quality as ‘‘intelligence” is usually considered to be.1 On the 
other hand, it may be vastly more subject to educational (7.e., environ- 
mental) influences. 

If we accept for purposes of discussion the concept of g as set forth 
by Spearman? the situation can be presented in the following way: 
Two students possessing equal amounts of g would not necessarily 
utilize it equally in the same classroom activity. Moreover, even 
objectively measured, achievement must involve a great deal more than 
g. Not all classroom activities would correlate highly with measures 
of g.2 Many of them would depend as much or more upon just these 
characteristics of the student which we label “industry,” or ‘‘per- 
severance” for success. Hence the correlations shown between 
“industry,” “perseverance,” ‘‘dependability” and “ambition,” and 
marks, are probably measures of a true relationship. To the extent 
that the classroom work involves activities not largely dependent upon 
a pupil’s g, or to the extent that activities very largely involving g are 
not attended to in equal proportion by students approximately equally 
equipped, a teacher’s marks could not correlate perfectly with measures 
of intelligence. 

These facts might well be borne in mind in using mental tests. 
They do not minimize the utility of tests of ‘intelligence’ but rather 
enhance their value. In ability grouping, for example, until the possi- 
bilities of motivation are known, we must agree with Billett,* who is one 
of the few to point out the advisability of grouping on measures of men- 
tal ability alone. To include in the criteria for grouping measures of 
past achievement covers up the very important effects of motivation. 
The possibilities of educational guidance, and the understanding of 
difficulties are much greater with the use of the single criterion. If 
criteria such as achievement tests which measure, in part, the effects of 

motivation are used, they should be utilized in a manner permitting the 
teacher’s knowledge of their presence and weight. 





1] am not unaware of the arguments against this concept, as in the Twenty- 
seventh Yearbook of the National Society for the Study of Education, Part I, 
but see Jennings, H. S.: ‘‘The Biological Basis of Human Nature.” New York: 
W. W. Norton, 1930, p. 24. 

2 Spearman, C.: “The Abilities of Man.’”’ The Macmillan Co., 1927. 

3 Ibid., Chap. XII. 

4 Billett, R. O.: A Controlled Experiment to Determine the Advantages of 
Homogeneous Grouping. Ohio State University, Educational Research Bulletin, 
Vol. VII; Nos. 7, 8 and 9, April 4, 18, May 2, 1928. 
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THE “OMISSION” AS A SPECIFIC DETERMINER IN 
THE TRUE-FALSE EXAMINATION 


C. C. WEIDEMANN 
Teachers College, University of Nebraska 


Do students tend to omit items of the true-false examination that 
are true more often than they tend to omit items that are false? In 
this study each item is either true or false by published authority 
as the criterion. 

The specific determiner! is a word or phase which occurs in the 
external form of a test item and alters the internal constitutiom of 
that test item so that the correct response is either more often true than 
false or more often false than true. The specific determiner in any given 
test item may be so controlled by the individual who constructs the 
true-false examination that the correct response is approximately either 
as often true as false or as often false as true. 

Wood? differentiates between internal constitution and the external 
form of examination items. He says: 


The essential character of a question, and consequently its ‘‘statistical behav- 
ior’ depends upon its content as well as its external form. The content of a ques- 
tion is often very subtle; many of the “simplest’’ questions are found on inspection 
to be compounds of many subtleties. It seems quite reasonable to suppose that 
within the limits of accepted forms of questions, the ‘‘inner’’ nature of a question 
is more important than its ‘“‘outer’’ form; although as a matter of common sense, 
one may say that the “‘outer’”’ aspect exerts more influence as we go down the 
intellectual or educational ladder and less as we ascend it. 


Assume that the specific determiners of a true-false examination 
have been controlled, yet the variable of the temperament of the exam- 
inees is still present. The temperament of examinees may cause some 
to respond more often true than false and other to respond more often 
false than true to the same test item in a given true-false examination. 
This variable of temperament of the examinee seems to be somewhat a 


specific determiner in relation to any given test item. A study of this 
point needs to be made. 





1 Weidemann, C. C.: ‘How to Construct the True-false Examination.” Bur- ° 
eau of Publications, Teachers College, Columbia University, 1926, p. 68. 

2'Wood, Ben D.: Studies in Achievement Tests. Journal of Educational 
Psychology, Vol. XVII, January, February, 1926, pp. 1-22, 125-139. 
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So far as an individual examinee is concerned, no direct technique 
seems to be available to control the temperament of that examinee 
while responding to the items in true-false examinations whose 
specific determiners so far as external form are concerned, have been 
controlled on the assumption that score equals right minus wrony. 
In the case of large groups of examinees temperament might be con- 
sidered to be a chance factor, compensating in such a way that the 
tendency for some examinees to respond more often true than false 
would be offset by the tendency of others to respond more often false 
than true. This study assumes the factor of temperament of the 
examinees to be a chance factor. 

Fritz! and a few others have claimed that students tend to respond 
to true-false items more times as true than as false. The figures are 
sixty-two per cent true and thirty-eight per cent false, with technical 
information quite unknown to the students. He reports practically 
the same result with information which was studied by the students 
as a regular part of the class work. 

Ruch? reports ‘‘a number of studies similar to that of Fritz” 
and gives fifty-two per cent marked as true and forty-eight per cent 
marked as false. In an unpublished study by D. D. Durrell, and 
C. L. Cushman, (data available through G. M. Ruch, University of 
California) ‘‘the results indicate that pure guessing, when it occurs, is 
roughly a 50:50 situation.” 

Rutledge* found “‘that when the ‘same’ items were stated in both 
true and false forms, they were equally difficult.” 

These three studies make no mention of the “‘omission”’ as a specific 
determiner. 

In the fall of 1926 in a course entitled ‘‘Foundations of Modern 
Education,” the writer used seven true-false examination tests based 
upon F. P. Graves’s, ‘“‘A Student’s History of Education.” At the 
beginning of the semester, the class totalled three hundred thirty-eight 
divided into three sections of ninty-nine, one hundred three, and one 
hundred thirty-six students respectively. A total of three hundred 





1 Fritz, M. F.: Guessing in a True-false Test. Journal of Educational Psy- 
chology, Vol. XVIII, 1927, pp. 558-561. 

2 Ruch, G. M.: ‘‘The Objective or New-type Examination.” Scott, Foresman 
and Company, New York, 1929, pp. 365. 

3 Rutledge, R. E.: ‘‘The True-false Examination in Elementary Psychology, 


with Suggestions for Its Improvement.’”’ Unpublished Ph.D. Thesis, University 
of California, 1927. 
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thirty-one students included in this study remained throughout the 
semester. ‘The members in each section were given a reading assign- 
ment from Graves and within two weeks were given a true-false test 
based upon the reading assignment. The object was primarily to 
measure immediate retention rather than delayed retention. No 
test contained any items which aimed to review material covered in 
any previously given test. 

In order to reduce cheating to a minimum each of the seven 
bi-weekly tests was administered in either Forms A, B and C or 
Forms A and B. The students seated in Columns 1, 2,3 had Forms A, 
B and C respectively ; Columns 4, 5 and 6 had Forms A, B and C respec- 
tively, and soon. After the forms were answered they were collected 
by the instructor. Then Columns 1, 2 and 3 had Forms B, C, and A 
respectively; Columns 4, 5 and 6 had Forms B, C and A respectively, 
andsoon. After the second order of Forms were answered they were 
collected by the instructor. Then Columns 1, 2, and 3 had Forms C, 
A and B respectively; and Columns 4, 5, 6 had Forms C, A, and B 
respectively, and so on. A similar procedure was followed when the 
bi-weekly test consisted of Forms A and B. The total test time of each 
bi-weekly test was from twenty-five to forty minutes. 

The frequency with which each item of each Form of a given 
bi-weekly test was omitted was tabulated for each student taking 
each test. All results are reported upon the basis that the number 
of true items equals the number of false items in each of the seven 
bi-weekly tests. The specific determiners of “all and never,’ ‘‘more 
than, less than,” etc., and “If ... then” were controlled on the 
assumption that the score equals rights minus wrongs. 

The directions commanded the student to mark with a plus (+) 
only those statements which were entirely true; if the statement were 
partly or entirely false it was marked with a zero (0). A response 
space was provided to the left of each statement. The students were 
told not to guess. 

Table I displays the number of times each omitted item was either 
true or false. A grand total of 3064 students responded to a grand 
total of 495 true-false statements, accumulating a grand total of 3954 
omissions, in seven bi-weekly tests administered during one semester. 
Table I shows that forty-four per cent of the omitted statements 
were true and fifty-six per cent of the omitted statements were false. 
Is the twelve per cent difference significant? The critical ratio value 
is sixteen, so that the difference is significant. 
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TABLE I.—NvuMBER OF TIMES Omitted Irems ARE ErTHER True or False ror 
EAcH OF THE SEVEN TRUE-FALSE TESTS 





























Bi kl The number of times test items were 
sis ore omitted by the student, which items were ies 
true-false Total omissions 
test 
ont uapaer True False 
1 2 | 3 4 
l l - 
1 737 | 655 | 1392 
2 270 283 | 553 
3 159 400 | 559 
4 219 | 203 422 
5 57 46 | 103 
6 112 229 341 
7 172 412 | 584 
Ie: | 1726 | 2228 | 3954 
| 44 | 56 | 100 





Even though the statistical per cent difference is significant, there 
is relatively little value in the per cent difference so far as affecting 
the score and placement of an individual student is concerned. 


Assume: 


1. The score equal to the total number of items minus the omissions minus two 
times the wrongs, z.e.,S = T — O — 2W. 

2. That on the average not more than twenty items out of every one-hundred 
items of a true-false examination would be omitted by a given student. 
Some may omit more and others less items. 

3. That every item so omitted would then be marked false. 


Then upon the basis of this study, fifty-six out of every one hundred 
omitted items arbitrarily marked false would be right and forty-four 
would be wrong. S = 56 — 44 = 12. But, it is assumed that on the 
average, not more than twenty items out of every one hundred items of 
a true-false examination would be omitted and arbitrarily marked 
false. Thus the contribution of the omission 12 X 20 per cent or 
2.4 points of score. This change of score seems administratively to be 
relatively insignificant in the degree to which it may affect the place- 
ment of an individual in a group. 

1. Three hundred thirty-one students who took the seven bi-weekly 
true-false tests based upon Graves’, ‘“‘A Student’s History of Educa- 
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tion,’’ in crude per cents omitted items that were false more often that 
they omitted items that were true. 

2. The omission in the seven bi-weekly true-false examinations of 
this study is a statistically significant specific determiner. The critical 
ratio value is 16. 

3. It seems to the writer that in a very carefully constructed true- 
false examination “‘omissions” are probably as often true as false, 
and as often false as true. 

4. From the standpoint of affecting the grade placement of an 
individual student in a group, this study would tend to indicate that 
the omission as a specific determiner is not significant. 

5. Further study will probably show the omission of the true-false 
examination to be statistically insignificant. 
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FACTORS INVOLVED IN CHILDREN’S FRIENDSHIPS! 


GLADYS GARDNER JENKINS 


University of Chicago 


The following study was made in the effort to discover definite 
factors which influence the forming of friendships among children. 
There are, of course, many factors of a personal nature not yet possible 
of analysis, but there are others such as the relative intelligence of 
child and friend, age differences, play interests, and like factors which 
are measurable in some degree and may bear upon the question. 
The study included two hundred eighty boys and girls representing a 
cross section of the junior high schools of Riverside, California, a 
city of approximately 35,000 inhabitants. 


CHRONOLOGICAL AGE 


The chronological age of one hundred eighty children was compared 
with that of their friends. The range for one hundred twenty-five 
girls was twelve years and five months to sixteen years and eleven 
months; for their friends twelve years to nineteen years and eight 
months. For fifty-five boys the age range was twelve years and three 
months to sixteen years and four months; for their friends twelve 
years and five months to seventeen years. The mean chronological 
age for the children was fourteen years and three months and for their 
friends fourteen years and five months, with a standard deviation 
of 10.6 months for the children, and 13.6 months for their friends. 

Of the one hundred eighty boys and girlsstudied ninety-seven made 
their friendships in school, eighty-three outside of school. The mean 
chronological age for those friendships made in school was fourteen 
years and four months for both the children and their friends, with a 
standard deviation of 10.3 months for the children and eleven months 
for their friends. The mean chronological age for the eighty-three 
friendships made outside of school was fourteen years and two months 
for the children and fourteen years and six months for their friends, 
with a standard deviation of 10.9 months for the children and 16.1 
months for their friends. As there is a larger spread in the chronologi- 





1 The writer wishes to express her indebtedness to the guidance of Dr. Frank 
N. Freeman in this study, and to former Superintendent A. N. Wheelock and 
Principal F. P. Taylor of the Riverside School System for their cooperation in 
making available their records. 
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cal age ramge for those friends which are made outside of school 
than for those made within the school, it would seem as if the school 
has a tendency to diminish the age difference in children’s friendships. 
In spite of the larger standard deviation for the friendships made 
outside of school there is no uniform or perceptible tendency for chil- 
dren to choose friends either older or younger than themselves. The 
data are presented in Table I. 


TaBLE I.—CoMPARISON OF CHRONOLOGICAL AGE DIFFERENCE BETWEEN CHILD 
AND FRIEND WITH THE PLACE WHERE THEY MET 











Neighborhood and places 
other than school Sehool 
Age difference. months 
Per cent Per cent 
Within one month 6 9.6 5 4.8 
lto 6. 22 31.9 40 38.8 
7 to 12 - 17 24.7 46 44.7 
13 to 18 12 17.5 6 5.9 
19 to 24 4 5.8 3 2.9 
25 to 30 4 5.8 3 2.9 
31 to 36 1 1.4 
37 to 42 2 2.9 
43 to 48 
49 to 54 
55 to 60 1 1.4 

















The Pearson product-moment correlation coefficient was +.470 
+ .039. The correlation coefficient for the ninety-seven friendships 
made within the school was +.529 + .049, for the eighty-three friend- 
ships made outside of school, +.462 + .073. It would therefore seem 
that the tendency for children to choose friends of their own age exists 
independently of school grouping although it may be increased by it. 


INTELLIGENCE QUOTIENTS 


Intelligence quotients obtained by the Terman Group tests within 
the two previous years were available from the school records for one 
hundred ninety-seven of the children, one hundred thirty-four girls and 
sixty-three boys. The correlation coefficient was +.332 + .043 as 
against a correlation coefficient of +.470 + .039 for the chronological 
age. The correlation coefficient for the intelligence quotients of one 
hundred eight friendships made within the school was +.299 + .059, 
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for eighty-nine friendships made outside of the school the correlation 
coefficient was +.374 + .062. Inasmuch as the correlation coefficient 
for the friendships made out of school is slightly higher than that for 
those made in school, even allowing for the equalization which might 
occur because of the probable error, the indications would seem to be 
that intelligence quotient is an independent factor in children’s 
friendships, not simply the outcome of school sectioning. 

The mean intelligence quotient for both the children and their 
friends was 109.8 with a standard deviation for both groups of 15.3. 
For those friendships made in school the mean intelligence quotient 
is 109.5 for the children, 111.1 for their friends, with a standard 
deviation of 14.1 for the children and 14.8 for their friends. For 
those friendships made outside of school the mean intelligence quotient 
is 110.1 for the children, 108.2 for their friends, with a standard 
deviation of 16.7 for the children and 15.7 for their friends. 


MENTAL AGE 


_The mental age of one hundred seventy-two children and their 
friends, of which one hundred twenty were girls, fifty-two boys, was 
computed for the time of the study rather than for the time at which 
the friendship was made, as it did not seem possible to secure an 
accurate record of the exact time when each friendship was formed. 
Inasmuch as all the children studied had been tested by the Terman 
Group test within the two previous years it was felt for the purpose 
of this study it would be satisfactory to assume that the intelligence 
quotients had remained constant and to compute the mental age from 
the intelligence quotient and the chronological age at the time of the 
study. 

The mental age range for both the children and their friends 
was eleven years and one month to twenty-one years eleven months. 
Seven children had the same mental age as their friends, thirty-seven 
children chose friends with a mental age within six months of their own, 
sixty-two had a mental age more than six months higher than their 
friends, sixty-six more than six months lower. There seems to be an 
equal tendency for a child to choose a friend with a higher mental age 
as there is for him to'choose a friend with a lower one. The mean 
mental age for the children was fifteen years and seven months with 
a standard deviation of 22.7 months, the mean mental age for their 
friends was approximately the same, fifteen years and ten months with 
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a standard deviation of 21.9 months. The correlation coefficient 
was +.423 + .042. 


A comparison of the correlation coefficients for chronological 


age, mental age, and intelligence quotient reveals the following data 
in order of the probable importance. 


TaBLE I].—A CoMPARISON OF THE CORRELATION COEFFICIENTS oF CA, MA AnpD 








IQ 
. | Correlation 
cumgent | coefficient °s 
Ee ore reer re a + .470 + .039 
i kb as os MEREE RA Oe CRA aee + .423 + .042 
Intelligence quotient.....................006. + .332 + .043 





ScHOOL DIVvIsIONs 


The fact that children seem to tend toward a choice of friends 
of approximately the same chronological age and mental age would 
suggest that these friends might also tend to be in the same grade 
or section in school. The following facts bear out this supposition. 
Of two hundred fifty-four children studied (one hundred twelve boys, 
one hundred fifty-one girls) one hundred thirteen of their friends were 
in the same section, sixty-two in the same grade but not the same 
section, seventy-nine in other grades. Of the one hundred twelve 
boys twenty-three or twenty per cent chose friends in a higher grade, 
twenty-one or eighteen per cent in a lower grade, and seventy or 
sixty-one per cent in the same grade. Of the one hundred fifty-one 
girls eight or five per cent chose friends in a lower grade, thirty-two 
or twenty-one per cent in a higher grade, one hundred eleven or 
seventy-four per cent in the same grade. The boys seem to have a 
higher range of friendships than the girls, sixty-one per cent of the 
friends of the boys were in the same grade as against seventy-four 
per cent of the girls. This tendency, if it holds true with a larger 
group, may be due to the fact that there is a slight tendency for boys 
to make more friendships in the neighborhood and through clubs than 
girls and, as has been shown, the age range for friendships made outside 
of school tends to be slightly higher than for school-friendships. 


PLACES IN WHICH THE FRIENDSHIPS DEVELOPED 


In order to discover whether the school, the neighborhood, the 
club, or other environmental factors have the most effect upon the 
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making of friendships the following factors concerning the places 


where the friendships were made were investigated: 
1. School. 


2. Neighborhood. 

3. Club—Girl Scouts, Boy Scouts, Y. M. C. A., Girl Reserves. 

4. Church. 

5. Miscellaneous—family contacts, special interests—music, ete. 

Information was obtained from two hundred fifty-five children 
(one hundred sixty girls, ninety-five boys). Table III indicates the 
number of friendships made in each of these places. 


TaBLeE III.—NumBER or FRIENDSHIPS IN RELATION TO THE PLACE WHERE THE 
CHILDREN MET 








Place Number of friends Per cent 
Ne a a eg ok ol 138 54 
i Ne ts a Se wala y 63 25 
as te oa pia ik el 20 8 
EY eee ee oe ne eR 8 3 
Se a ey a 26 10 











The table shows that the school was the place in which the largest 
number of friendships was made, with the neighborhood ranking 
second. A slight tendency was found for the boys to make more of 
their friendships in the neighborhood and places other than school 
than for the girls to do so, Forty-nine per cent of the boys and 
forty-four per cent of the girls made their friendships in places other 
than school. 

Table IV indicates that the section grouping has a distinct influ- 
ence upon the friendships which children make within the school, 
whereas for those friendships made out of the school the section has 
very little significance. 


TaBLE IV.—REwLATION OF SECTION GROUPING TO FRIENDSHIPS MADE IN THE 
ScHooL AND OvT oF THE ScHOOL 








Friendship made | Friendship made 
School division of friend in school, per out of school, 
cent per cent 
I ioc. cial abebas sb euewees 64 19 
Same grade (not same section)............ 25 24 
aida sh ss omelmian® o0ens a® 11 57 
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OccUPATION OF PARENT 


In order to attempt to determine the influence of the social-eco- 
nomic status of families upon the friendships of the children a compari- 
son was made between the occupation of the father of each child with 
that of the father of his friend. For the purpose of the study the 
occupations were grouped into the following four groups, coinciding 
approximately with the social groupings of the community: 

1. Unskilled and semi-skilled labor. 

2. Skilled labor (carpenter, electrician, etc.). 

3. Semi-professional (nurse, school teacher, etc.), commercial, 
owner of small ranch or citrus grove, clerical. 

4. Professional (engineer, physician, etc.), business executive, 
owner of large ranch or citrus grove. 

Two hundred thirty-seven cases were studied (ninety-five boys, 
one hundred forty-two girls). It must be remembered that California 
is a large middle class state, and therefore the total distribution of 
children is largely weighted toward the skilled labor and commercial 
groups. ‘Table V indicates the results secured. 


TABLE V.—CoMPARISON OF OCCUPATION OF PARENT OF CHILD WITH PARENT 




















oF FRIEND 
Parent’s occupation Unskilled Skilled, etc. Commercial, Professional, 
etc. etc. 
Total number | Per cent of || Num- Per Num- Per Num- Per Num- Per 
of cases § total number || ber cent ber cent ber cent ber cent 
| 
Unskilled labor 
16 | 7 11 69 4 25 1 6 
Skilled labor, etc. 
121 | 51 4 3 83 69 29 24 5 | 4 
Commercial, etc. 
71 29 swe —_ 11 16 50 71 9 13 
Professional, etc. 
30 13 aoe ces 1 3 7 23 22 74 



































These figures would seem to indicate that the social-economic 
status of the parents in the community is an important criterion in the 
choice of friends which the child makes. In each case the number 
of friends chosen from the same social-economic group equals more 
than sixty per cent of the total distribution: 
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Per Cent 
EE pre eR Pere I tee Pe 69 
ee oy erika Sid Ode Ae eee Beene es 69 
hs oo LE ee pa ale oud wd Kaee's Sheba SET ORI 71 
SE eee Pee ae ey eae ne ser eee 74 


The correlation coefficient +.716 + .032 strongly expresses this 
tendency for children to choose friends of the same social-economic 
group. As there were only four groups the correlation coefficient 
was corrected for coarse grouping by Shepherd’s formula with a 
resulting correlation coefficient of +.817. The correlation coefficients 
for the boys and their friends and for the girls and their friends were 
practically the same, +.695 + .036 for the boy group, and +.724 + 
.027 for the girl group. 

It seems probable that the significance of the high correlation 
coefficient is not greatly influenced by the proximity of the homes 
of the children and their friends, as only twenty-five per cent of the 
children stated that their friendships had been formed in the neighbor- 
hood. It might also be mentioned that the clubs and churches in 
Riverside are centralized rather than located in special residential 
districts, so that it is probable that those friendships made through 
these agencies were not unduly influenced by neighborhood divisions. 
There is also a suggestion of a tendency for children to reach into a 
higher social-economic group in the choice of a friend, forty-eight 
children chose friends in a higher group against twenty-three who 
chose them in a lower one. The facts given show, however, that the 
stronger tendency in a child’s choice of a friend is toward those of the 
same social-economic level. 


PLay INTERESTS 


Lehman’s Play Quiz was given to one hundred twenty-six children 
(twenty-eight boys, ninety-eight girls) and their friends. Unfortu- 
nately the test was given one week after the other data had been 
collected, and in the meantime a rearrangement of school groups 
had made it impossible to reach all the boys who had been studied 
at the original time. The number of boys, therefore, is too small to 
permit any definite statement concerning the findings but the trends 
will be of interest. In scoring the tests the number of activities 
carried on in the past week because the child liked to do them were 
checked against those of his friend, and the number of identical inter- 





™m ee | - =—e Aa 








§ a") ee — 


en 


en 
ps 
ed 

to 
ids 
‘ies 
ere 


/eT- 





Factors in Children’s Friendship 447 


ests recorded. The child’s interests were then checked against 
those of cases picked at random from the children studied, three 
cases for each of the girls, six for each of the boys. The mean number 
of like interests for child and friend, and child and other than friend 
isshown in Table VI. It would seem as if there were a slight tendency 
for the children and their friends to have the larger number of common 
interests. 


TaBLE VI.—MEAN NouMBER OF LIKE INTERESTS FOR CHILD AND FRIEND, AND 
CHILD AND OTHER THAN FRIEND 


CHILDREN MEAN NvuMBER OF 
Lixe INTERESTS 

Boys. 

tet coke pie cide its dene ene beau eR aees 18.5 

es SY OR I cc eee veceedecedaedecvvens 16 
Girls. 

i es ae ea ee 16.5 

a 14.5 
Boys and Girls. 

es ea et trae bake ned 17 

Child and other tham friemd....... 2.2.0. ccccccwcccccces 15 


A study was next made of Section D of the test in order to discover 
whether the child and best friend tend to have primary interests in 
common. ‘Table VII shows that more children had a common interest 
in one of the three things they like to do best with their friend than 
with the children picked at random from the group. Twenty-seven 
per cent of the children studied had one of their three greatest interests 
in common with their best friend as compared with nineteen per cent 
who had one of their greatest interests in common with children 
selected at random. 


TaBLE VII.—A ComPaRISON OF COMMON PRIMARY INTERESTS BETWEEN CHILD 
AND FRIEND, AND CHILD AND OTHER THAN FRIEND 








Number of primary ‘Per cent of common : Per cent of common 
Satenenie primary interests between | interests between child 
child and friend and other than friend 
1 27 19 
2 5 1 
3 1 
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SUMMARY OF CONCLUSIONS 


Social-economic Status of Parents —Of the factors considered in this 
study primary importance is assigned to the social-economic status 
of the parents. The correlation coefficient for the social-economic 
position of parent of child and parent of friend was +.716 + .032. 
Corrected for coarse grouping by Shepherd’s formula the coefficient 
was +.817. This high correlation does not seem to have been signif- 
icantly influenced by the proximity of homes as only twenty-five per 
cent of the total number of children stated that they made their 
friendsin the neighborhood. There was also a suggestion of a tendency 
for the children to choose friends of a higher social-economic group; 
forty-eight had friends in a higher group, twenty-three in a lower. 

Chronological Age.—The correlation coefficient for chronological age 
was +.470 + .039. This is probably somewhat greater in those 
friendships made in‘school. Children tend to choose friends within 
one year of their age. There is no tendency to choose friends either 
older or younger. Friendships made in the neighborhood have a 
larger age range than friendships made in school. 

Mental Age and Intelligence Quotient—The correlation coefficient 
for mental age was +.423 + .042. The correlation coefficient for 
intelligence quotient was +.332 + .043. The fact that theintelligence 
quotient correlation coefficient does not seem to be influenced by 
school groupings would suggest a spontaneous tendency to choose 
friends of the same approximate intelligence. 

School Divisions and Place of Meeting.—There is an almost equal 
division in the number of friendships made in the school and those made 
in the neighborhood or through home contacts, churches, and clubs. 
It must be recognized, however, that the school is the greatest single 
source with the neighborhood ranking second with twenty-five per cent 
of the total number of friendships. Of those friendships made in 
school the grade-section divisions seem to be of importance. 

Play Interests—According to the data secured from Lehman’s 
Play Quiz there seems to be a slight tendency for children to have a 
greater number of like interests with their best friends than with other 
children. It can not be stated as to whether this common interest was 
the cause or outcome of the friendship. 
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A STUDY OF CLASSROOM BEHAVIOR 
WILLARD C. OLSON 
University of Michigan 


Considerable interest has been shown in recent years in the develop- 
ment of techniques for the quantitative expression of personality traits 
not easily amenable to measurement by test methods. By the use of 
carefully defined categories of overt behavior, relatively short time 
samples, repeated observations, and systematic recording, the writer 
has attempted to accomplish the task of measurement through direct 
observation.! The adaptability of the general method to a variety 
of behavior traits has been illustrated by Goodenough.? The present 
investigation was initiated to test further the applicability of the 
method and to acquaint a class in the psychology of personality with 
its use. 

Whispering was chosen as the behavior to be observed. Wickman? 
has shown that whispering ranks first in frequency of occurrence 
among behavior problems in children, although teachers do not regard 
its occurrence in a child as a serious behavior disorder. A behavior 
problem is defined frequently as a discrepancy between the environ- 
mental demands made on an individual and his adjustment to them. 
Whispering, according to this definition, may or may not be a behavior 
problem in a particular classroom depending upon the requirements 
made with respect to it. The present report is concerned with an 
attempt to measure and describe whispering behavior in schoolroom 
situations quite apart from any judgment concerning its desirability 


or undesirability. 
COLLECTION OF DATA 


Arrangements were made to permit the class to spend one hour, 
from 9:00 to 10:00 A. M., in observation in an elementary school.‘ 





1 Olson, Willard C.: ‘‘The Measurement of Nervous Habits in Normal Chil- 
dren.” Minneapolis: The University of Minnesota Press, 1929. 

* Goodenough, Florence L.: Measuring Behavior Traits by Means of Repeated 
Short Samples. Journal of Juvenile Research, Vol. XII, 1928, pp. 230-235. 

* Wickman, E. K.: ‘“‘Children’s Behavior and Teachers’ Attitudes.”” New 
York: The Commonwealth Fund Division of Publications, 1928. 

‘ The writer is indebted to Miss Katherine G. Young, Principal of the Marcy 
School, Minneapolis, for cooperation in this project. 
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Each observer was supplied with a mimeographed sheet of instructions 
giving explicit directions for making the observations.!_ A whisper 
for the purpose of the study was defined as an unauthorized oral 
communication—whispered or aloud—to a person or persons other 
than the teacher. The unit of measurement was defined as one 
or more acts of whispering per five-minute period. Two observers 
were stationed in each room at opposite sides and all rooms in the 
building studied at the same hour. One student substituted a series 
of observations made on a twelfth grade class in economics. Ten 
successive observations were made and recorded in a prescribed manner 
on seating charts of the rooms. The total number of time samples 
in which a child was recorded as whispering was called his whisper 
score. 


RELIABILITY OF WHISPER SCORES 


The reliability of the total score for ten five-minute records was 
obtained by correlating the values obtained on each child by the two 
observers in each room. The coefficient of correlation between the 
two sets of scores varied between .20 and .78. The predicted relia- 
bilities (Spearman-Brown formula) for twenty five-minute periods 
varied between .33 anc. .88 for the grade groups studied (Table I). 
The reliability of the single observer of a high school class was studied 
by correlating the sum of the odd numbered observations with the sum 
of the even numbered observations. The reliability coefficient for 
five observations was found to be .67 with .80 the predicted value for 
the ten observations. 

In the room where the lowest reliability coefficient was found, 
the method of teaching called for frequent shifts in the seating arrange- 
ment. Since the observers did not know the children except as a seat 
location, such changes introduced difficulties. A greater amount of 
time would have to be spent in such a situation, the room program 
slightly modified, or the children identified as individuals, to secure 
the requisite reliability. It is probable that some initial training 
in the use of the method would improve the accuracy of the observers. 
Increased reliability would be obtained by making a larger number of 
observations. 

It was felt that the records obtained showed sufficient consistency 
to warrant.further inquiry into their distribution and significance. 
In the subsequent analysis, the average of the records of two observers 





1 Copies of the instruction sheet may be obtained from the writer upon request. 
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was taken as the score for each child in the elementary school. The 
high school records are the results for a single observer. 


TABLE I.—RELIABILITY OF WHISPER SCORES 
l 








Group N r, 10 obs. | r (Sp. Br.), 20 obs. 
© TREE Pelee | 32 .20 | .33 
RS .. ow eseeee | 35 78 | .88 
ee ay | 34 76 86 
iy ts heavens | 40 .60 75 
Ne ieee ens | 35 43 60 
2a | 31 29 45 
a | 30 35 52 
eee | 27 .80 .89 








| 





DISTRIBUTION OF WHISPER SCORES 


Under the conditions of the method, the child who whispered in 
each of ten five-minute intervals would have a score of ten, while the 
child who did not whisper at all would have a score of zero. Scores for 
the elementary grades (Table II) varied between zero and eight, 
with a mean manifestation of 2.2. Since the score for each child 
in the elementary school is the average of records from two observers, 
the variabilities of the scores are somewhat curtailed. An examination 
of the table reveals the presence of a large number of zero values. 
In a sense, the method fails to differentiate about 33 per cent of the 
elementary grade children. Previous experience with the method 
in the measurement of other types of behavior suggests that added 
observations are needed in order to further differentiate the zero scores. 
The scores for the single observer of the twelfth grade vary between 
zero and ten with a mean of 4.5 and relatively few zero scores. 

No reliable sex differences appear in the table. Although the data 
were sexed for purposes of analysis, the lack of any constant trend has 


led the writer to deal with only the totals in the remainder of this 
report. 


RELATION OF WHISPER ScoRES TO GRADE IN SCHOOL 


No clear-cut relationship between the mean amount of whispering | 
and the grade in school can be demonstrated with the number of cases | 
available (Table III). The data suggest'a larger amount in the first 
grade than in subsequent grades in the elementary school. On the © 
other hand, a previous table (II) shows an almost equal amount in a 
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group of high school seniors. It would appear that the gross amount 
of whispering in a particular grade is a function of the situation rather 
than the reflection of any fundamental developmental continuum. 
Deviation from the mean of a given situation is probably of more 
significance than the raw score. Such fluctuations as are found from 
room to room cannot be attributed solely to errors of measurement for 
two observers tend to give similer descriptions (Table IV). 


TaBLeE IJ.—DISTRIBUTION OF WHISPER SCORES BY SEX 
































Elementary grades! 12th grade 
Scores — 
Boys Girls Total Boys Girls Total 
eer ere: ween a. err Po mre er 2 2 
RE Sere, eee: ee aos 2 2 
Diwserseesse Ke aes meer 1 vee 
Didi trichnwnced 1 4 5 1 1 
a eee 2 3 5 1 me l 
Od a ei ce 6 4 10 3 1 4 
a nn eine hw ae 6 5 11 3 1 4 
_ ESS reer 19 13 32 5 5 
Mes sane oeases 15 13 28 2 wiles 2 
ied ieee we waa 27 30 57 1 1 2 
eer 32 43 75 1 3 | 4 
SPE, 109 115 224 17 10 | 27 
MS eis ¢ haw ss 1.8 1.5 1.6 3.9 5.0 | 4.1 
SN AR eck Geet 2.3 2.1 2.2 4.0 5.3 | 4.5 
Re an we nde 1.8 1.9 1.8 1.7 4.2 | 3.0 





1 Cases without age records omitted from this tabulation. 


WHISPERING, INTELLIGENCE, AND ScHOOL ACHIEVEMENT 


Intelligence quotients, based on a single group test, were avail- 
able for children in the 6A grade. The coefficient of correlation 
between whisper scores and intelligence quotients was —.34 + .1I. 
Intelligence quotients, based on the mean of five group tests, and 
honor-point ratios, based on all marks for three years of high school 
work, were available for the small group of high school seniors. The 
intercorrelations are presented in Table V. Therelationship of whisper- 
ing to honor-point ratios (—.30 + .12) is higher than that with intelli- 
gence quotients (—.17 + .13). Data on larger groups are necessary to 


_ establish these trends with certainty. The evidence available suggests 





oo er 


ail- 
jon 


and 
001 
The 
per- 
elli- 
y to 
ests 


j 





A Study of Classroom Behavior 453 


that whispering is not simply an adventitious circumstance, but is a 
reflection in part of adjustment to the classroom situation. The more 
intelligent and scholarly, interested in the work of the class, adjust to 
it and whisper less. It is conceivable that the relationship would 
change under varying conditions of work and interest. 


WHISPERING AND Marks IN ConpbuUcT 


In a sense, the validity of the whisper scores is intrinsic and relia- 
bility and validity coefficients become synonymous for the narrowly 
defined behavior which is the subject of study. If now a claim is 
made that the whisper scores are symptomatic of broader categories of 
behavior, external criteria must be used to evaluate the method. 


TaB_e II].—Wuisrer Scores BY GRADES IN AN ELEMENTARY ScHOOL! 




















| Grades 
) Total 
| 1B | 2A | 3B-3.4 | 4-44 | 5B | 6B-6A 
| | | | 
_ ee 30 19 | 45 | 49 || 22 59 | 224 
ee 46 | 16} 08 | 1.8 0.8 13 | 1.6 
Wes 48 | 25 | 1.4 |; 2.0 1.2 18 | 2.2 
Biss sccs 15 | 20 |) 16 | 1.4 1.0 Lei $4 





1 Cases without age records omitted from this tabulation. 


TaBLE IV.—CoMPARISON OF MEAN SCORES AND VARIABILITY OF Two OBSERVERS 
IN Eacu CLAassRooM 

















| Mean SDais. 
Room | N . —_——— 
| Observer 1 | Observer 2 | Observer 1 | Observer 2 
EES ree Te 32 5.6 4.4 2.0 2.0 
as herbs 35 2.9 2.1 2.7 1.8 
SS a 40 2.6 2.5 1.5 1.4 
Sy eee 30 2.6 2.5 1.9 1.9 
_ RE eee eae 31 1.9 1.2 1.2 9 
inde a6 neec 34 1.4 1.2 ee 9 
ba aa 35 1.4 1.0 1.2 ia 














Children in the elementary school studied were given marks in 
conduct by teachers in grades three and above. The marks were in 
terms of letter ratings, A, B, C, D, and HE. The summary for a 
semester was taken as the mark for each child. There is a suggestion 
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that the significance of whispering as one of the criteria of conduct 
increases as one goes from the freedom of the early school years to the 
more formal procedures of the upper grades (Table VI). 


TABLE V.—RELATIONSHIP BETWEEN WHISPER SCORES AND OTHER VARIABLES IN A 
Hiex Scuoou Crass (N = 24), Per Cent 











IQ HP ave. | CA 
AS CS dnd canes SRA wae anes —.17 —.30 | 18 
VS ee ae a es ne .68 | — .55 
EEE Y Sere ge a a el! Shr [nan Pa | — .31 








TasBLeE VI.—TuHeEe RELATION OF WHISPER SCORES TO MARKS IN CONDUCT IN 
SuccEssIvE GRADES 

















Grade N r 
beta hee 29 — .59 
ah kt il aa tea ae 30 — .36 
i I I A Ea eel ae eRe mee 36 — .08 
EE EE ey rn a Ieee 30 .10 

SUMMARY 


A group of students in a course in the psychology of personality 
collected data on the occurrence of whispering in elementary and high 
school children by the use of a time sampling technique. Each student 
made ten consecutive five-minute observations. The reliability 
coefficients for the average of two unpracticed observers varied between 
.33 and .88 in the rooms studied. No significant sex differences 
appeared in the mean whisper scores. The amount of whispering 
present in the various grades appeared to be a function of the situation 
rather than the reflection of a developmental trend. The evidence 
suggested that the more intelligent and scholarly whispered somewhat 
less than other children. The significance of whispering as one of the 
criteria entering into marks of conduct increased with the grades. 
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REPLY TO PROFESSOR KELLEY 


KARL J. HOLZINGER 


University of Chicago 


In the May issue of this Journal Professor Kelley has taken objec- 
tion to some comments I have made! regarding an example taken from 
his book, ‘‘Crossroads in the Mind of Man.” 

To save print I refer the reader to the data in the papers cited 
above. In my March paper I tried to do the following things: 

1. Show that Thorndike’s CAVD intelligence test has a common 
factor with three other tests and determine its correlation with this 
factor: (Tig = .96). 

2. As an example that a “‘ parsimonious” explanation of correlations 
is desirable I took four out of nine tests from some of Professor Kelley’s 
data and found one common factor an adequate explanation. I 
then gave Professor Kelleys’ pattern based on these four tests and 
five others. This pattern was very elaborate, having one common 
factor, three substantial group factors and several specific factors. 
On p. 164 of my article I say, 


The above example is but a fragment of Professor Kelley’s work on these data 
and is not included by way of criticism, but merely because the numeral work 
was at hand. As far as these four tests are concerned we hold that pattern (1) 
is adequate. Professor Kelley employs the elaborate pattern in the above table 
and interprets the common factor a as “heterogeneity, maturity, sex, and race.”’ 
We argue that the factors a, 8, y, 4, «, ¢, etc. are insignificant in these four tests, 
and that whatever common factor is found may be regarded as g. (Italics added.) 


Professor Kelley (loc. cit.) charges me with the following errors: 

(a) A false presentation of his argument because other elements 
of the problem were not considered (p. 365). 

(6) Unawareness that when more variables are added to a given 
set the pattern explanation becomes more involved (p. 365). 

(c) Overlooking this point in the interpretation of CAVD (p. 
365). 

(d) Implied charge that I (or people like me) would take four 
tests with common g, then take four other tests with a common g! 
and from these two results say g = g! (p. 366). 





1 Holzinger, Karl J.: Thorndike’s CAVD is full of G. Journal of Educational 
Psychology, March, 1931. 
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With regard to point (a) I may say that I was aware I had taken 
only a part of Professor Kelley’s data. Evidence of such awareness 
is in the paragraph cited above. I was not presenting any argument 
of his either falsely or otherwise. ' 

I am aware and was aware of the fact that when more variables 
are added to a set, the factor pattern may become more complicated. 
Thus, if we have an explanation for four variables 2;, x2, 23, and 24, 
this explanation may not suffice when we add zs. Professor Kelley 
notes that we may get a group factor between x, and z5._ He does not, 
however, explain how the addition of more variables to the original 
tests with no group factor, introduces several group factors in the 
original form. An explanation is possible, and would have been 
more to the point than the artificial data in his Table I, p. 365. 

As regards the CAVD test I see no justification for the charge that 
I was unaware that other tests might have given a different result. 
Professor Kelley’s remark on p. 366 is particularly misleading: ‘‘To 
generalize from the relationships found in four tests to relationships 
supposed to lie in the mind of man begs the question, for doing so 
involves the assumption that the four tests sample the entire mental 
life.’”’ I agree with this quotation as a statement of a general principle, 
but not if it is applied as a criticism of what I have done with the CAVD 
test and three others (which were all Professor Thorndike furnished 
me). Note that if the number “nine” be substituted in place of the 
number ‘‘four” in this quotation, the same criticism applies in less 
degree to Professor Kelley’s own data. Surely the more tests we have 
and the more nearly they cover the areas of mental life, the better the 
opportunity for a complete picture of such life. 

My own study showed that CAVD is full to the extent r = .96 
with the same thing that three other so-called intelligence tests con- 
tain to a large extent. On p. 96 of his measurement of intelligence 
Professor Thorndike makes the following inference from the same 
correlations I employed: “‘ Intellect CAVD is very much the same thing 
as that which is measured by representative examinations for so-called 
intelligence.”’ All I have done is to show the same fact more precisely 
and to indicate how much CAVD is saturated with this ‘‘same thing” 
present in other tests of so-called intelligence. 

The charge that someone might say gy = g'! when these two are 


obtained from different tests is too absent to more than recognize as 
such. 
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I may say in conclusion that I am much more interested i 
at the truth about factor analysis than in getting the bette neti 
argument. An argument, however, may bring to light the erucial 
aspects of a theory a little more vividly than one si ae ; e crucial 
The point here emphasized I believe to be, that bts a 
—— 4 the tests we use. They are also functions of the eo 
ingen ol head ig Except for this point I shouldn't 

ause am i 
are in substantial agreement on all rect sncioansp nae — 
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THE INFLUENCE OF JAZZ AND DIRGE MUSIC UPON 
SPEED AND ACCURACY OF TYPING 


MILTON B. JENSEN 


Western Kentucky State Teachers College 


This study was made at the Training School of the Central State 
Teachers College, Michigan, three weeks before the close of the spring 
semester, 1930. Fifth, eleventh and twelfth graders (twelve boys 
and thirty-eight girls) in three typing classes numbering seventeen, 
seventeen and sixteen respectively were used as subjects. All had 
had thirty-seven consecutive weeks of typing instruction in the high 
school. In age they ranged from fifteen to twenty-two years (average, 
17.88). Speed and accuracy were measured under three conditions, 
hereafter called states of distraction: 

1. Normal.—This was relatively free from distractions, being 
typical of the regular class procedure. Passing through the corridors 
was infrequent during these periods and there were few of the noises 
common to schools in many of our population centers. Whether this 
latter fact means that our subjects were more susceptible to distraction 
than they would be under city conditions we cannot say. 

2. During the Playing of Jazz Music on an Edison Phonograph, 
Cabinet Model.—A heavy steel needle was used in playing all the 
records, the tempo was kept normal and no changes were made in 
volume control. The jazz selections were: “‘ Valencia,’”’ Perfect Record 
#14625, played by the Mayflower Serenaders; ‘‘ At the Prom,’’ Victor 
Record #38105A, played by Irving Mills and his Modernists; and 
‘““Bugel Call Blues,’”’ Victor Record #38105B, played by Jack Pettis 
and his Pets. 

3. During the Playing of Dirge Music.—The selections reproduced 
were: ‘‘ Death of Ase,’’ Victor Record #35470B, played by the Victor 
Concert Orchestra; ‘‘Thais Meditation,” Victor Record #6186A, 
played by Fritz Kreisler accompanied by Carl Lamson; and “Indian 
Lament,” Victor Record #6186B, played by Fritz Kreisler accom- 
panied by Vincent O’Brien. 

Practice effects were controlled by testing each of the three classes 
separately under all three conditions on three successive days and vary- 
ing the order of testing so that, when the data for the three classes were 
combined, equal amounts of practice would accrue to each method. 
Thus class ‘‘A”’ was tested in the order: Tuesday—normal, Jazz, dirge; 
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Wednesday—jazz, dirge, normal; and Thursday—dirge, normal, jazz. 
Class ‘‘B”’ was tested in the order: Tuesday—jazz, dirge, normal; 
Wednesday—dirge, normal, jazz; and Thursday—normal, jazz, dirge. 
And class ‘‘C”’ was tested in the order: Tuesday—dirge, normal, jazz; 
Wednesday—normal, jazz, dirge; and Thursday—jazz, dirge, normal. 
Since the classes were approximately equal in size and since the testing 
all came at the same hour of the day, this procedure may be thought 
of as supplying an adequate control of practice effects. 

Three separate five minute typing tests were used, all being admin- 
istered in the same order to each of the classes each of the three days: 
Test No. 4, p. 64, ‘‘New Rational Typewriting” by R. P. Sorelle, 
published by the Gregg Publishing Co.; tests put out by the Royal 
Typewriting Co. in May, 1929 and April, 1930. Estimates of the 
reliabilities of these tests were secured by correlating the scores of the 
students in words per minute and applying the technique devised by 
Dr. Shen in 1924.1 These reliabilities in the order, Sorelle, Royal 
1929, Royal 1930, were: under normal conditions, .62, .74, .57 (av., 
.64); during the playing of jazz, .89, .55,..68 (av., .71); during the 
playing of dirge, .70, .85, .46 (av., .67). 

It will be seen that these examinations are accurate enough to 
justify their use as measures of group differences. Assuming the 
reliability of each test equal to the average of the three tests, for each 
of the three states of distraction, an application of the Spearman- 
Brown formula gives a reliability of .84 for an averaging of the test 
scores under normal conditions, a reliability of .88 during the playing 
of jazz, and of .86 during the playing of dirge music.’ 

While the differences in these estimates of reliability are of no great 
statistical importance they do show that the accuracy of our measures 
is not impaired by the distractions used. What change there is, is in 
the direction of improved accuracy—an increase of .04 with jazz over 
the normal and of .02 for dirge over the normal. 

Since typing results, traditionally, are measured in words per 
minute the effects of the distractions upon the reliabilities of the tests 
were determined in this unit. In determining the effects upon student 
performance, however, we have examined the speed of striking the 
keys (number of strokes) and the number of errors separately. Table 
I gives the average number of strokes, errors and words per minute for 





1 Shen, E.: The Reliability Coefficient of Personal Ratings. Journal of Edu- 
cational Psychology, Vol. XVI, 1925, pp. 232-236. 
* Kelley, T. L.: “Statistical Method,’’ p. 205. 
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each of the three states of distraction, together with the probable errors 
of these means. 


TaBLE I.—AVERAGE NUMBER OF STROKES, ERRORS AND WORDS PER MINUTE For 
TYPING UNDER THREE STATES OF DISTRACTION 








Normal Jazz Dirge 
Strokes....... 215.08 + 3.70 215.89 + 3.82 209.99 + 3.28 
Errors........ .937 + .049 1.212 + .082 .907 + .053 
Words........ 33.64 + .92 31.06 + 1.04 32.93 + .86 














It is seen by inspection that jazz music had no appreciable influence 
upon the typing speed of our subjects as measured in strokes per min- 
ute. The dirge, however, brought about an average decrease from the 
normal of approximately five strokes per minute—2.37 per cent. 
This mean difference (5.09) divided by its standard error (2.41) gives 
2.11. In terms of normal probability areas, the chances are nine 
hundred eighty-three in one thousand that the dirge as a distraction 
decreased the speed of striking the keys. When the number of errors 
per minute of typing is examined, however, a different picture is 
presented. The dirge, which materially reduced the speed of striking 
the keys, actually reduced the number of errors, leaving the end result 
(number of words per minute) little different from the normal. Jazz, 
as a distraction, markedly increased the number of errors—.56 per cent 
as against .44 per cent for the normal. The mean increase in errors 
per minute (.275) divided by its standard error (.038) gives 7.24, 
leaving no doubt as to the seriousness of the influence of jazz music 
on typing, so far as errors are concerned. The mean number of words 
per minute is not appreciably lower with dirge as a distraction than 
under normal conditions, but jazz, despite its lack of effect upon the 
number of strokes per minute, seriously affects the final score in words 
per minute, because it is conducive to error. Our subjects, on the 
average, typed 2.58 fewer words per minute with jazz than under 
normal conditions—a decrease of 7.67 per cent. The standard error 
of this difference is .796 so that the difference (2.58) divided by its 
standard error is 3.24. 

In examining the relationship between speed and accuracy, the 
number of strokes and the number of errors were correlated (product- 
moment) for the three states of distraction. They were found to be: 
under normal conditions, —.111 + .094; with jazz, —.191 + .092; with 





rs 


OR 


ce 
in- 
he 
nt. 
yes 
ine 
on 
ors 
is 
ing 
ult 
ZZ, 
ent 
ors 
24, 
Isic 
rds 
nan 
the 
rds 
the 
der 
rror 
its 


the 
uct- 


vith 


Influence of Jazz and Dirge Music 461 


dirge, —.508 + 080. Had our populations been larger, more extensive 
examination would have been made of the ranges of ability most 
seriously influenced by distractions of this sort. The relation between 
speed of typing and susceptibility to distraction is a problem of con- 
siderable importance to both the business man and the educator. 
Unfortunately, our data cannot solve the problem as the writer should 
wish. 

It is of interest that speed and error are so little related under 
normal conditions. A plotting of the percentages of error given in 
Table II shows a marked rise throughout the middle deciles as opposed 
to a gradual dropping off which one might be led to expect. This 
situation is even more marked with jazz as a distraction. With the 
dirge the tendency is still present but the decrease comes earlier—in 
keeping with the strong negative correlation between speed and error 
under this type of distraction. Table II gives the mean number of 
strokes per minute and the mean percentages of error for the deciles of 
the distribution under each of the three states of distraction. The 
decile order is the same throughout as under normal conditions, no 
changes being made for changed positions with jazz and dirge as 
distractions. 


TaBLE II.—MEAN STROKES PER MINUTE AND PERCENTAGES OF ERROR BY DECILES 
FOR THREE STATES OF DISTRACTION 
































Normal Jazz Dirge 
Decile Strokes per| Per cent | Strokes per| Per cent | Strokes per| Per cent 

minute error minute error minute error 
1 149.8 45 148.2 .59 .56.9 54 
2 179.9 .42 192.4 44 181.8 46 
3 152.0 .46 200.3 .78 186.7 .30 
4 202.2 .55 196.7 7 196.4 .49 
5 208 .2 .58 208.5 .60 204.3 .69 
6 215.8 .59 215.6 .59 208 .7 .52 
7 224.2 .68 222.2 .97 213.4 .58 
8 231.8 36 234.2 .39 228.7 .32 
9 255.6 .17 247.9 26 243.8 .35 
10 281.4 .21 285.8 .35 272.1 .27 

CONCLUSIONS 


Music is a serious distraction to typists under the conditions 
employed in this study. Jazz and dirge were used because they are 
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extremes. Other types of music might be expected to have effects 
intermediate between the influences of these two. It seems reasonable 
that any performance calling for rapidity and skill of movement will 
meet interference from stimuli as intruding as the extremes of jazz and 
dirge employed in this study.! The magnitude of this interference is 
indicated by our results. To what extent accommodation might 
offset the distraction over a protracted period of time, we have no 
measure. The safe procedure, where speed and accuracy are 
demanded, is to avoid distractions of this type unless it can be demon- 
strated that accommodation has taken place to such an extent that 
performance will not be materially affected. 





1 The writer has made a preliminary study of the effects of the radio upon simple 
arithmetic computations. Data for sixteen subjects adding single digit numbers 
during sixteen fifteen-minute experimental periods (eight with the radio and eight 
without—alternated to obviate practice effects and distributed over eight days) are 
strictly in keeping with the results obtained from the typing classes. Speed was 
not materially affected but there was a decrease of eight in the percentage of 
accuracy—ninety-three per cent of the additions attempted without the radio were 
correct and only eighty-five per cent of those attempted with the radio going were 


correct. 
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A PROOF THAT THE POINT FROM WHICH THE SUM 
OF THE ABSOLUTE DEVIATIONS IS A MINIMUM 
IS THE MEDIAN 


PAUL HORST 


Personnel Research Department, United States Civil Service Commission 


It is quite generally known that the median value of a statistical 
series is that value from which the sum of the absolute deviations is a 
minimum. Elementary handbooks on statistical method sometimes 
refer to this fact but since they are not concerned with derivations, 
they offer no mathematical proof. Both Yule! and Kelley? demon- 
strate the truth of this statement by showing that the absolute 
deviations would be greater if taken from any other point than the 
median. 

The writer rather incidentally discovered a proof which is more 
clean cut than any he has seen, and it might be of some interest to 
others. Instead of showing that the sum of the absolute deviations 
would be greater if measured from any other point than the median 
we may show with a more general approach that the point from which 
the sum of the absolute deviations is a minimum is the median. 

First we derive the general expression for the average deviation 
from any point. We have given a statistical series, 


X1, Xe, Xs, . . « Keay Xs, Xena, . . - Xn 


arranged in order of magnitude, where all the values up through X,, 
lie below any point P, and all the values above X,, lie above this point. 
Then the average deviation about P will be, 


ADp = eG -x)- De x0] 


m+1 
= | mP — >X. — (n— m)P + 2x, 
N 1 m+1 
AD, = Re ” 2X: — (2m — oP (1) 


which is the same as formula (8) given by Kelley.’ 





1 Yule, G. U.: “Introduction to the Theory of Statistics.” P. 144. 
* Kelley, T. L.: “Statistical Method.” P. 74. 
* Kelley, T. L.: “Statistical Method.” P. 73. 
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Now we wish to determine P in (1) so that ADp will be a minimum. 
To do this we simply differentiate (1) with respect to P and equate the 
derivative to zero. Thus, 


d(ADr) _ —(2m — n) _ 








dP N . (2) 
Then solving for m in terms of n we have simply 
m= lon (3) 


That is, half the values are below P and half above, which is, of course, 
the definition of the median. Hence that point from which the sum 
of the absolute deviations is a minimum is the median. 
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RELATION BETWEEN USE OF DIFFERENT PARTS 
OF SPEECH IN WRITTEN COMPOSITION AND 
MENTAL ABILITY? 


CHARLES P. LOOMIS AND ANNA MAY MORAN 


North Carolina State College of Agriculture and Engineering 


Since speech is used directly or indirectly more than any other 
single human attribute as a criterion by which to determine individual 
intelligence, it would appear advantageous to ascertain the relation 
of speech to mental ability from every possible angle. Most intelli- 
gence tests at the present time demand either speech reactions or 
reactions to speech stimuli, or both. The problem undertaken in 
the present study is to discover the relationship between the propor- 
tion of different parts of speech in writing vocabularies of individuals 
and their mental ability. 


I 


The importance of language in human activity is stressed by most 
psychologists, sociologists, and cultural anthropologists. It is gener- 
ally considered to be the chief vehicle by which the experience of the 
past and present is transmitted. Speech has made human culture 
possible and man a “‘time binding animal.’’ ‘To quote from Professor 
Cooley: ‘‘Language is the vehicle by which human relations exist and 
develop—all the symbols of mind, together with the means of con- 
veying through space and preserving them in time, expression of fact, 
attitude and gesture, tones of voice, printing, and everything in the 
way of mental growth, has its existence therein. Without language 
the mind does not develop a true human nature, but remains 
in an abnormal and non-descript state neither human nor properly 
brutal.’”? 

So closely is language related to intelligence and the processes of 
developing mental ability, that it is believed that if one could measure 
an individual’s language ability he would have a fair index to that 





1 The article is a summary of a master’s thesis presented at the N. C. State 
College, under the direction of Dr. Karl C. Garrison, Professor of Educational 
Psychology. 

2 Cooley, Charles Horton: ‘‘Social Organization.’’ Charles Scribner’s Sons, 
York, 1909, p. 62. 
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individual’s general mental ability. ‘It has often been said that 
thought would be impossible without words; and it is true that we can 
hardly conceive of human thought save as formed and embodied and 
expressed in language. Thought and articulate speech grew up, so 
to say, side by side; each implies the other; they are two sides of the 
same phase of mental development.’’! 

A great many studies have been made to determine the relation 
between vocabulary and speech ability and general intelligence. For 
instance, Terman found correlations ranging from .85 to .95 between 
his vocabulary test scores and the scores made on the Stanford Revision 
of the Binet test.2, Lockwood? found the correlation between composi- 
tion scores based upon the Hudeleson scale and the semester grades of 
freshmen to be .77 + .029. Lockwood also found a correlation 
between general intelligence (Otis test) and composition scores of 
fifty-seven boys to be .67 + .05, and of forty-three girls to be .76 + .04, 
and concluded that a high degree of intelligence is directly related to 
ability to write adequately. Sangren‘ arrived at a similar conclusion 
after a study of ninth grade pupils; but Boss,®> who studied twelfth 
grade pupils of superior mental ability, reported a lack of correlation 
between intelligence and achievement in English composition. 

Closer to the problem at hand is the analysis and classification of 
different parts of speech used at different periods of language growth. 





1 Titchener, E. B.: ‘‘A Beginner’s Psychology.” The Macmillan Company, 
New York, 1917. 

2 Terman, Lewis M. et al.: ‘‘Genetic Studies of Genius,” Volume I. Stanford 
University Press, 1925, p. 25. 

3’ Lockwood, H. R.: Correlation of Mental Maturity of One Hundred College 
Freshmen and Their Ability to Write English Composition. Unpublished Master’s 
thesis, Department of Education, University of Chicago, 1925. 

Among studies of this kind are those of Hughes, W. H.: The Relation of 
Intelligence to Vocabulary and Language Training. English Journal, Vol. XIV, 
Oct., 1925, and Buller, A. D.: Intelligence Tests and Achievement in English 
Composition. Educational Administration and Supervision, Vol. XIII, Jan., 1927, 
and Garrison, K. C.: The Relationship between Three Different Vocabulary 
Abilities. Journal of Educational Research, Vol. XXI, Number 1, Jan., 1930, pp. 
43-44. : 

‘Sangren, Paul V.: Intelligence Tests and the Classification of Students in 
Ninth-grade English. Educational Administration and Supervision, Vol. IX, Dec., 
1923, p. 547. 

5 Boss, Mabel E.: The Relation of Performance in Mental Tests to Achievement 
in High School English. Unpublished Master’s thesis, Department of Education, 
University of Minnesota, 1925, p. 89. 
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In this regard, discrepancies in the classification of certain portions of 
language activity have arisen because of the difficulty of assigning the 
part of speech to the same word or expression under different condi- 
tions. A summary of the literature on the relative number of the 


various parts of speech was made by C. W. Waddle, in 1918, with 
the following findings :! 


Interjectional speech was characteristic at the beginning. 

Nouns were used early in relatively large numbers. 

From the first year on, the verbal element was relatively large. 

The proportion of adjectives to adverbs was greater at younger ages. 


5. Personal pronouns, relative pronouns, and subordinating and connecting 
words, were acquired with difficulty. 


al allt ad 


These studies, however, have been confined to the investigation 
of the growth of the use of the different parts of speech. Boyd,? in 
his study on the development of sentence structure in childhood, 
devotes a section to the elements in the vocabulary. He says: ‘‘Com- 
ing now to the words which are components of clauses and sentences, 
we may consider the relative percentages of the different parts of 
speech in the total words of the collected sentences of the child (count- 
ing each word each time it occurs).’’ 

The percentages of the different parts of speech of the child studied 
by Boyd do not differ greatly from those of the study which follows, 
but they are classified differently. His comparison of the various 
parts of speech used by the growing child with those of male and female 
novelists is interesting. The percentage of relational words (conjunc- 
tions and prepositions) in adult sentences are quite higher, but the 
percentage of verbs and adverbs associated with them is considerably 
lower. Nouns and pronouns together are of about the same fre- 
quency in children and adults. Adults tend to use more nouns than 
pronouns, but the children use more verbs than the novelists. There 
was not much difference between the men and women novelists with 
regard to percentage of parts of speech used. 

In a recent monograph, Symonds and Lee present data gathered 
for the purpose of analyzing the development of vocabulary usage in 
written composition, and to determine the changes that occur in the 





1 Waddle, C. W.: ‘‘An Introduction to Child Psychology.” Houghton-Mifflin 
Company, Boston, 1918, p. 74. 


* Boyd, William: British Journal of Psychology, Vol. XVII, 1927, pp. 181-191. 
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use of words as the child becomes more and more mature. In their 
conclusion they say: ‘‘It was surprising that the per cent of changes 
are so slight. A few basic articles, conjunctions, prepositions, pro- 
nouns, nouns, and verbs seem to be the framework of the language and 
are used whenever language is used.’ One might anticipate from this 
conclusion that there would be little variation in the proportions of 
different parts of speech used by different ages and intelligence. This 
was found to be somewhat true in the present study, but there was 
enough variation about the averages to warrant further statistical 
treatment involving correlations. 

In a study of high school pupils’ vocabularies, O’Brien? found that 
the number of adjectives used by students increased steadily as the 
school grade increased. This was also found to be true of words or 
phrases pertaining to abstract qualities or ideas. He states that 
“it was felt that the extent to which the pupil used well chosen 
adjectives would provide a significant index of the precision and 
clearness of his thinking as well as a gauge of that phase of his vocabu- 
lary.” Of course it would be hard to treat the ‘“‘well chosen adjec- 
tives” quantitatively, but the increase in the number of adjectives 
used as higher school grades are attained might indicate that there 
is a relation between mental ability and proportion of adjectives 
used. 


II 


The data for the present study were obtained from the Junior 
division of the New Raleigh High School, Raleigh, North Carolina. 
Composition work of three groups, two eighth and one high seventh 
grade, was used. The composition papers were collected at different 
intervals throughout the first term of the school year 1929-1930. In 
order to allow the students to have as much freedom as possible in the 
use of their vocabularies, the subject-matter for the compositions was 
left to the writers. As a consequence, the compositions vary widely 
in their content as a statement of their analysis show, on p. 469. 

In order to keep as close to the aim of spontaneity as possible, it 
was necessary to reject some themes which had obviously been written 





1 Symonds, P. M. and Baldwin Lee: Studies in Learning of Expression, Number 
IIlI—Vocabulary. Teachers College Record, Vol. XX XI, October, 1929, p. 50. 

2 O’Brien, F. P.: The Vocabulary of High School Pupils in Written Composition. 
Journal of Educational Research, Vol. II, 1925, pp. 334-350. 
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by pupils who had resorted to reference books for facts in order to 
write the particular theme handed in. Long lists of proper or common 
nouns were also omitted. 

As a mode of procedure the following classifications of speech were 
set up: (1) Nouns and pronouns; (2) verbs and verb forms; (3) adjectives 
and adverbs (modifiers); (4) conjunctions and prepositions (connec- 
tors); and (5) the articles a, an, and the. In order to make the division 
of the words into different categories as objective as possible, words 
were assigned to their division only after ascertaining how they were 
used in the sentence. Sidwell and Siegfried’s Handbook of Grammar! 
was used as a guide. 


TaBLE I.—ARBITRARY ANALYSIS OF THREE HUNDRED TWENTY-SIX COMPOSITIONS 
WRITTEN BY E:1guty HicguH ScuHoo.t StupENTts WHO WERE ALLOWED TO 
Cuoose THEIR Own ForM AND SUBJECT-MATTER 





NUMBER 
GENERAL THEME OF COMPOSITION SECURED 
Description—nature, topics of interest, experiences, animal life, persons, 
holidays, geographical localities..................00c0 cece eeeees 107 
Civics—tariff, Pan-American congress, League of Nations, construction 
of the Government, duty as citizens, current events of interest.... . 91 
Narrative—completion of stories, conversations, Story of Evangeline... 64 
Exposition—‘‘How to Make,” etc., ‘‘How to Earn Money,” “‘How to 
ee 27 
Letters—personal, and letters of application.......................... 20 
Moral Essay—interpretation of stories with moral.................... 17 
i i cathe aie Se Ei ie ois a Obs hae eeie «kee see O48 326 
Average number of compositions per pupil......................... 4.075 


After the words of each student’s composition had been classified, 
the percentages of the total number of words used by an individual 
classified under the different catagories of the parts of speech were 
found, for each individual separately. In all cases all words were 
classified so that the sum of the percentages of the different parts 
of speech used by each individual always amounted to one hundred. 
The table on p. 470. shows the averages and deviations of individual 
percentages of different parts of speech used. Articles have the highest 
coefficient of variability. 

In order that relationships could be found between uses of different 
parts of speech and intelligence, certain indices of the mental abilities of 





1 Sidwell, Paul and Russell G. Siegfried: ‘‘Handbook of Grammar.’’ Charles 
Scribner’s Sons, New York, 1928. 
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the students whose compositions were analyzed had to be obtained. 
The first measure used was the Terman Group Test of Intelligence, 
Form A. Mental ages were computed and used throughout the study. 


TaBLE II.—AVERAGE AND VARIABILITY OF PERCENTAGES OF WorpDs WHICH WERE 
CLASSIFIED UNDER Five Drvisions or SPEECH AS TAKEN FROM THREE 
HuUNDRED TWENTY-six ComMposITIONS WRITTEN BY E1auty Hiau ScHoou 




















STUDENTS 
Arithmetic mean Standard | Coefficient of 
of per cents used ape ie ai 
deviation variability! 
by each person | 
NS cn cakixe evens 35.2 2.005 | 5.95 
Verbs. . 23.8 2.624 11.00 
Modifiers.............. 14.6 2.366 16.12 
Connectors............. 16.7 2.003 11.96 
ERE Pe 9.5 2.290 24.04 
100SD 


1 Coefficient of variability was found by the formula CV = “mean 


The second measure used was a ‘‘Sentence Vocabulary Test,’’ devised 
by Garrison of State College, Raleigh, and designed to cover a grade 


TaBLeE III.—AVERAGES AND VARIABILITY OF MEASURES OF MENTAL ABILITY AND 
FaTHER’s OCCUPATION OF E1agHty Hiau Scuoou STUDENTS 











' ; Arithmetic Standard | Coefficient 
Measures of intelligence Pein ns om 
means deviation | variability 
| 
Mental‘age................0000:. 13.75 | 1.545 | 11.236 
Voonbulary test...............02. 47.95 6.134 | 12.792 
Average school grades............ 83.10 | 7.807 9.395 
Father’s occupation.............. 13.08 | 2.690 20.565 








range of from third to eighth.! For a third criterion, the average 
grades in all thought subjects (English, history, civics, a natural 
science, and language) made by pupils during the first term of the 
school year 1929 and 1930 were obtained from the file in the principal’s 





1 This test is much like the Holley Vocabulary Scale, but made more difficult. 
An example of the test is as follows: To pledge is to . . . sedge . . . cushion... . 
council . . . promise. | 

A study involving its use may be found in Garrison, K. C.: The Relationship 
between Three Different Vocabulary Abilities. Journal of Educational Research, 
Jan., 1930. 
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office. Also for an index of home environment, the father’s occupa- 
tion was used and given a quantitative rating using the Barr Scale 
Rating of Occupational Status.! A table of these indices on p. 470. 

It was desirable to see what part the factor of sex played in the use 
of different parts of speech as well as the intelligence ratings. The 


TaBLE IV.—CoMPARISON OF THE PERCENTAGES OF DIFFERENT Parts or SPEECH 
Usep By E1euty Hiau Scuoot Grris AND Boys 
| l 
Modi- | Con- | 
Number| Nouns | Verbs | Articles 
| fiers | nectors | 


Boys................:{ 39 | 34.9 | 24.0 | 101 | 16.7 | 1 
a... 3... 41 | 35.5 | 23.7 | 15.0 | 168 

















Oo > 
ow 











following table shows that there is, on the whole, very little sex differ- 
ence in the use of the different parts of speech. 

It may be seen by the above table that the chief difference is the 
boys’ and girls’ use of speech in modifiers and articles. The girls use 


TaBLE V.—CoMPARISON OF MENTAL AGEs, VocABULARY TEST SCORES, AND 
AVERAGE ScHoot GRADE BY SEX 














| 4 
iis Mental ane | Vocabulary Average school 
ability | grades 
ye a an ake 39 13.78 47.5 | 80.6 
ot | 41 13.57 48.3 85.4 








4.9 per cent more modifiers than do the boys, while the girls use 5.3 
per cent fewer articles than do the boys. 

Table V compares the sexes by three other criteria. The mental 
age and vocabulary index of the boys and girls show very little differ- 





1In this list one hundred representative occupations, each definitely and con- 
cretely described, were rated from one to one hundred by thirty judges according 
to the grade of intelligence which each was believed to demand. Probable error 
values were computed for all these one hundred occupations and the ratings dis- 
tributed. In the present study those occupations that were not included in the 
one hundred listed in the Barr Scale were classified as the occupations most like 


them. The Barr Scale Ratings list is fully described in Terman’s Genetic Studies of 
Genius, Vol. I, p. 66. 
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ence. The girls outranked the boys by 4.8 per cent in their average 
school grades. 

By way of further analysis, mental age, vocabulary tests, average 
school grades and the percentages of the different parts of speech were 
studied and zero order coefficients were computed to show relation- 
ships among these factors. Table VI shows the various relation- 


ships found by this computation. 


TaBLE VI.—TuHE RELATION BETWEEN THE DIFFERENT PARTS OF SPEECH AND 
MenTAL AGE, VocaBULARY TEsT SCORES, AND AVERAGE SCHOOL GRADES 














Parts of speech Mental age Vocabulary | Average school 

test score grades 
Nc uncksneeaed ornanen 52+ .06 | .48 + .06 .51 + .06 
NS Se pina iees hei .20 + .07 | .17 + .07 .14 + .08 
css ncdethaeivestvescesl “aS ae | ~~ 2 ae —.22 + .07 
i a ag wid wp RON —.10 + .08 | —.05 + .08 .08 + .08 
GR ee .09 + .08 | —.10 + .08 | —.06 + .08 








iS) 
=] 
R, 
E 
= 


1A correlation coefficient of .39 + .07 was found to exist between 
Grades and the per cent of articles used. 


So far as the sample used is concerned, Table VI shows: 

1. The use of the articles a, an and the, is a better index to mental 
ability than is the use of any other part of speech. 

2. The use of connectors next to articles shows the highest positive 
correlation with measures of mental ability, but the coefficients are 


not high. 
3. The use of many verbs indicates lower mental ability with low 


coefficient. 
4. Other parts of speech do not indicate much relationship with 


the criteria of mental ability used in the study. 


TaBLE VII.—INTERCORRELATIONS BETWEEN THE DIFFERENT PaRTs OF SPEECH 
Usep IN WRITTEN CoMPposITION BY E1agHty HicuH ScHoou STupENTs 














Parts of speech | Articles |Connectors Verbs Modifiers Nouns 

I in 6 cs ahd tain 5 a J.) .388 + .07; —.18 + .08; .46+ .06) .58 + .05 
ge ie oR Sean os ale —.49 + .06/ —.22 + .07| —.04 + .08 
SES Ra: EE eer x ie emer! — .36 + .07 .01 + .08 
ER eS be ee re — .36 + .07 
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In the table above may be found a study of the interrelations 
among the usage of different parts of speech. 

The study of the intercorrelations among the different parts of 
speech summarized in Table VII indicates the following facts con- 
cerning compositions studied: 

1. The use of a great many words of any single part of speech, 
resulted in a less or nearly the same number of words of another part 
of speech (with the exception of articles). 

2. The use of articles correlates positively with the use of modifiers, 
nouns, and connectors, but negatively with verbs. 

In order that the relationship between the children’s environment, 
as measured by occupation, and other attributes might be studied, 
various correlation coefficients between measures of mental ability 
and the usage of the parts of speech were computed. Data are pre- 
sented in Table VIII. 


TaBLeE VIII.—RELATIONSHIP BETWEEN THE USE OF ARTICLES, CONNECTORS, 
MopIFIERS, AND THE MENTAL ABILITY, VOCABULARY TEsT ScoRES, AVERAGE 
ScHoot GRADES AND FATHER’S OCCUPATION 


























| | 
| Average | Father's 
Articles —— Modifiers | Mental he nad school occu- 
~_ _ 7 grades | pation 
Articles.............| .88 + .07|.46 + .07| .52 4 .06| .48 + .06/ .51 + .06|.32 + .07 
NE. occenbbtewanndane .22 + .07 .20 + .07 .17 + .07| .14 + .08] .02 + .08 
8B. OS io Beha Peles | —.10 + .07| —.05 + .08| .08 + .08| .05 + .08 
eg a tt. ooh Ew tO eee Reena hewn’ .58 + .05| .27 + .07| .24 + .07 
Do cnwwce Pl acaeveece PERE tececu ns | .49 + .06| .39 + .06 
Ave. school grades...) .........|......... | Shanta nwal esi deeewericese .04 + .08 
Father’s occupation. . | 





The data presented in Table VIII corroborates many other studies 
that have found high mental ages associated with high vocabulary 
test scores and school grades. The table also indicates the following: 

1. Father’s Occupation as rated by the Barr Scale Ratings of 
Occupational Status' previously referred to, correlates positively 
with the use of articles, which is the best measure of intelligence so 
far as parts of speech are concerned. 

2. Father’s Occupational Ratings correlate positively and signif- 
icantly with mental age and vocabulary test scores. As here rated, 
father’s occupation does not seem to influence school grades. 





1 See footnote 1, p. 471. 
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III 


By way of conclusion it may be stated that: 

1. It is difficult to explain the correlation between the measures of 
mental ability and the use of articles. The correlation coefficient 
between the percentage of articles used and mental age was .52 + .06; 
between the percentage of articles and the vocabulary test score, 
48 + .06; and between the percentage of articles and average school 
grades, .51 + .06. Since there is not the chance of using articles 
incorrectly that there is with most other parts of speech, such as 
general modifiers, the percentage of articles used makes a better index 
of mental ability. This is especially true in view of the fact that the 
correlation coefficients between measures of mental ability and the 
use of articles are in most cases higher than correlation coefficients 
between the different measures of mental ability themselves. The 
only exception to this is the correlation between vocabulary test 
scores and mental ages, .58 + .05, while the coefficient between mental 
age and the use of articles is .52 + .06. 

2. The positive correlations between the use of connectors and 
mental ability would be easier to explain than that of articles with 
mental ability, if one assumed that the first part of a sentence had to 
be kept in mind while the last part was being composed. The corre- 
lation coefficient between percentage of connectors and mental age 
was .20 + .07; between percentage of connectors and vocabulary 
test scores, .17 + .07; and between percentage of connectors and 
average school grades, .14 + .08. 

3. As would be expected in any structure, the parts of which are 
as interdependent and constant as the parts of a sentence, an increase 
in the use of one part of speech will automatically be accompanied by 
a decrease in the use of the other parts of speech. This holds true 
for all parts of speech except articles. Since articles are so closely 
related with nouns and modifiers, positive correlations would be 
expected between articles and these parts of speech, and such relation- 
ships actually exist. _ 

4. The use of articles has almost as much relationship with occu- 
pational status as has vocabulary ability as represented by the vocabu- 
lary test scores—the former relation being represented by the correla- 
tion coefficient .39 + .06, and the latter, .32 + .07. Children’s 
environment and possibly heredity, as represented by the occupational 
ratings seems to influence the mental ability as represented by the 
mental age and vocabulary test scores, and at the same time their 
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use of articles. School grades are not significantly influenced by 
parent’s occupation in this study. 

5. A thoroughly quantitative method of measuring the correct 
and incorrect usages of different parts of speech, rather than the study 
of percentages of words classified as being certain parts of speech, 
would probably throw new light on the subject of the relation between 
use of different parts of speech and mental ability. It is hoped that 
such a method can be developed and applied. 
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FALSIFICATION OF AGE: A FACTOR IN CHILD 
GUIDANCE! 


ANNA COHEN AND NATHAN ALTROWITZ 


Psychiatric Social Workers, Child Guidance Department, Hebrew Sheltering 
Guardian Society, Pleasantville, N. Y. 


The writers have recently had the good fortune to coéperate in the 
handling of a case involving a factor in child guidance which is often 
obscured; it is that of falsification of age. This apparently harmless 
act may result in innumerable conflicts which give rise to abnormal- 
ities in the development of a personality. 

Our instance is that of a boy who was committed to the institution 
as unmanageable. He is an illegitimate child whose mother is con- 
sidered neurotic. The boy was born in a distant city, and the putative 
father deserted almost at once. After moving to her present residence, 
the mother married a man who isa drunkard. The mother repeatedly 
told the boy that he must help her and his younger brother; that he 
was really her mainstay because of the incapacity and worthlessness of 
the stepfather. The boy was jealous of his brother, yet he took a 
serious big-brotherly interest in him. He quarreled with hisstepfather, 
was disobedient, and wilful. He was also known to steal frequently. 
When he arrived at the institution, he continued to react in much the 
same manner foralongtime. In order that he might sooner take over 
the responsibilities of the home, his mother had made him believe that 
he was two years older than she thought he was. She explained her 
placing him at the institution at the lower age by saying that only by 
doing this could she get the institution to care for him longer and so 
make it possible for her to provide at least for her younger son and 
herself. 

Thus the boy was officially considered as old as his mother supposed 
him to be. That even this official age was incorrect will be seen later, 
though whether the mother herself did not know or would not reveal 
his correct age cannot be determined. 

His maladjustment at the institution resulted in his being placed 
under the care of the Child Guidance Department. The workers 





1The writers wish to express their appreciation to Dr. Leon W. Goldrich, 
Executive Director; Dr. Samuel Z. Orgel, Psychiatrist; Miss Julia Goldman, Head 
Psychiatric Worker; and Mr. Myron B. Blanchard, Psychiatric Social Worker, 
all of the institution referred to in this paper, for their kind suggestions concerning 
the article. 
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noticed that there was a worried and somewhat resentful look on his 
face; his step was heavy and his head sagged. At school, he was con- 
sidered a poor student, doing little work, and coming tardy frequently. 
But the social aspect of the problem was even more serious. He stole, 
lied, quarreled, was disobedient and did not usually mingle or play 
with the other children. He exhibited great glee at his success in 
appropriating the possessions of others without being caught, and if 
he were found out, he did not seem to mind. 

Since there was a conflict between the figures for the age as his 
mother had impressed it on him and the age as found in theinstitution’s 
records, the workers communicated with the authorities at his birth- 
place. It was learned that he was even a year younger than his mother 
supposed, that is, three years younger than he had come to believe 
himself to be. 

The boy was informed of his correct age, and gradually a marked 
change was noticed. He said that he no longer felt physically inferior 
to other boys as formerly. His entire mein has become more carefree; 
his head is held higher, his step is lighter, and he runs and plays with 
the others. He also feels that he is not retarded in school, since he is 
in the proper grade for his age. His attitude toward school has 
changed; he makes it a point never to be tardy, takes a keen interest in 
his school work and is having no difficulty with it. Improvement is 
also noticeable in his social adjustment. He no longer steals, nor is he 
disobedient, and he seldom quarrels. 

This description indicates that here at least is one cause of problems 
that can be dealt with directly, quickly, and adequately. It empha- 
sizes the significance of the apparently trivial matter of giving an 
incorrect age to attain some special end without taking into con- 
sideration the fact that its total effect on the personality may be very 
far reaching. 

Yet how often, for example, do the parents, misleading the authori- 
ties, start the child in school before he has reached the proper age? 
The causes of falsification of a child’s age vary. Those who are 
responsible for such an act are generally motivated by one or more of 
several definite factors. 

The mother may have no time to care for the child, she may have 
to go out to earn a living, or she may have a younger child to take care 
of. On the other hand, the child may have been unwanted. He may 
be an illegitimate child, whose illegitimacy will not be suspected after 
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the age has been falsified. Once this is done, there develop problems 
that are difficult of solution. 

First of all, the child is forced into situations that he is too young 
to meet. Imagine the discouraging and asocializing effect of constant 
defeat in athletics in competition with much bigger boys of his pur- 
ported age. It halts the child’s play life and tends to make him 
seclusive. 

Second, it requires that the child live up to two divergent standards 
of behavior, one at home and one at school. So there develops in his 
mind a conflict as to which one he is expected to uphold. 

Third, it raises the child from one social status to another without 
adequate preparation. At the time when he should be looking 
forward to completing his education, he is placed in the position of 
breadwinner. The child therefore feels deep concern over his failure 
to gain the training necessary to make him capable of shouldering these 
responsibilities. 

The combined effect of all these factors, impressed upon the growing 
child may eventually turn him into a serious problem. 

The solution of the diff.ulty must necessarily lie in the return of 
the child into the family situation at his correct age with the standards 
suitable for that age. 

Norse.—Since the purpose of this paper is to present the problem of 
age falsification per se, no attempt has been made to give the analytical 
interpretations that would be involved in completing the picture of the 
case. 
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NEW PUBLICATIONS IN EDUCATIONAL 
PSYCHOLOGY AND RELATED FIELDS OF 


bem EDUCATION = 


CONDUCTED BY FRANCES M. FOSTER 











Adolescent Education, by Frederick E. Bolton. New York: The 
Macmillan Company, 1931. Pp. 506. 


It is perhaps no exaggeration to say that there is no other field of 
education concerning which more scientific knowledge is needed, and 
less is available, than in the field of adolescent education. There has 
been a dearth of scientific literature produced in this field during the 
past fifteen years. 

“Adolescent Education’’ by Professor Frederick E. Bolton will 
meet a long felt need in this particular field. The educational world 
apparently has not fully recovered from the loss sustained by the 
departure of that remarkable student, teacher and educator to whose 
memory Professor Bolton has dedicated this book. 

The author states that the book is intended to be an analysis and 
inventory of the adolescent for the purpose of finding his potentialities 
and his needs as determined by his unfoldment. The course of study 
is treated only incidentally and only as a means to an end. The 
author tells us that business, social and economic conditions and 
traditions have been the educational determinants, and that the edu- 
cational theorist, not trained in psychological analysis proceeds with 
what he conceives to be the logical unfoldment of the subjects and 
arranges the traditional school subjects into what he conceives to be 
ideal ‘‘mental discipline.”’ 

The child psychologist, instead of securing his basic information 
from industries and the world at large, endeavors to secure his infor- 
mation directly from the children. This procedure consists, perhaps 
first of all, of a thorough scientific analysis of the child’s physical 
equipment, accompanied by a thorough and scientific analysis of his 
instinctive tendencies, his mental equipment, and his interests all of 
which serve as a key to the kinds of activity best suited to the proper 
development of the child. ° 

Professor Bolton points out the often unobserved fact that a scien- 
tific educational procedure builds upon what is, in order to achieve 
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what is to be. This necessitates a scientific and functional knowledge 
of the pre-adolescent, adolescent and the post-adolescent life of the 
child. Professor Bolton’s book consists of sixteen chapters each giving 
a scientific treatment of a fundamental aspect of adolescent education. 
The book reveals a mastery of the scientific literature in itsfield. Each 
chapter is accompanied by a carefully selected bibliography. The 
book concludes with a thorough and enlightening treatment of the ever 
present and gigantic problem of Character Education. 
Dennis C. Trortu. 


Pennsylvania State College. 


A CORRECTION 


Editor, THe JoURNAL OF EDUCATIONAL PsYCHOLOGY. 
Dear Sir: 


There is an error (of transcription) in my formula in the article, 
“The Sigmas of Combined Distributions Calculated from Sigmas, 
Means, and Frequencies of Component Distributions,” in the April 
issue of THE JouRNAL. In Formula 7, page 310, the second term of the 
left-hand member representing the combined mean should be squared. 
This error was discovered by Doctor Louis W. Gellermann. I am 
also indebted to Doctor Harry Helson for reporting difficulty with the 
formula as it was printed. 

The correct form of the formula is: 








(01? + Z17)Ni + (G2? + Fo?)N2 + . . - (On? + Fn?)No 
Nit+Nst+...WNa 
(Z:)Ni + (Z2)No+ .. . (4,)Ni\? : 
r NitNat+... Na =o7,2,... 0 (7) 
C. R. Garvey. 


YALE UNIVERSITY. 











